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International business scholars have long been interested in understanding what affects 
MNC innovation management behavior. Most of the research has investigated this 
strategically important issue at the national or corporate level; however, few look at this 
issue from a micro perspective.  
 
This paper develops a model integrating strategic management, industrial organization 
theories and international business research to test hypotheses concerning the impact of 
human capital intensity, internal innovation climate and subsidiary nationality on 
innovation management behavior of MNC subsidiaries. The hypotheses are tested using 
86 subsidiaries from Singapore and Penang, Malaysia, representing electronics, chemical, 
precision/process engineering, transport engineering, food, textile and jewelry industries.  
 
Results of multivariate and hierarchical regression analyses showed that: (1) The 
nationality of subsidiaries does not affect human capital intensity but has a substantial 
impact on internal innovation climate at the subsidiary level; (2) Internal innovation 
climate partially explains the difference in innovation management behavior while human 
capital intensity does not; (3) The nationality of subsidiaries plays an important role in 
explaining the differences in innovation management after controlling for various firm-
specific factors. This residual effect, however, is not uniform in that subsidiary nationality 
does not explain all dimensions of innovation management behavior. Implications for 
mangers, policy makers and academic researchers are drawn finally. 
  v 
LIST OF TABLES 
 
 
Table 5.1 Factor Analysis of Internal Innovation Climate                       53  
Table 5.2 Descriptive Statistics and Correlation Matrix            54 
Table 5.3 Cross-tab Result of Industry Cluster Classification           57 
Table 5.4 ANOVA Result of Innovation Management Behavior Measures          59 
Table 5.5.1 ANOVA Result of Explanatory Variables: Japan vs. Europe vs. US         60 
Table 5.5.2 ANOVA Result of Explanatory Variables: Japan vs. Non-Japan             60  
Table 5.6 Multiple Regression Analysis Result on Human Capital Intensity         61 
Table 5.7.1 Multiple Regression Analysis Result on Individual Attitudes between US, 
Japanese and European Subsidiaries               62 
Table 5.7.2 Multip le Regression Analysis Result on Individual Attitudes between 
Japanese and Non-Japanese Subsidiaries              62 
Table 5.8.1 Multiple Regression Analysis Result on Organizational Environment between 
US, Japanese and European Subsidiaries                         63 
Table 5.8.2 Multiple Regression Analysis Result on Organizational Environment between 
Japanese and Non-Japanese Subsidiaries                                         63 
Table 5.9 Results of Hierarchical Regression Analys is for MNC Subsidiary Innovation 
Management Behavior (Summary)                                                                        65 














  vi 
LIST OF FIGURES 
 
 
Figure 2.1 R&D Expenditure by Major Economies            11 
Figure 3.1 Subsidiary Nationality and Innovation Management Behavior: A Framework 
for Analysis                                                                                                                        28 
Figure 4.1 Number of R&D Expenditure and Manpower from 1999-2001 (Singapore)  36 





The past decade has witnessed increasing interest in studying global innovative activities 
among the management scholarship. Considerable attention has been paid to innovation 
management at the national level, for example, national innovation systems (NIS), as 
well as at the corporate level, of which multi-national corporations (MNCs) have always 
been the central concern. Controlling a vast proportion of innovation power of the world, 
MNCs are recognized as the main driver for R&D globalization (Cantwell, 1996; 
Gerybadze and Reger, 1999; Nonaka and Takeuchi, 1995; Roberts, 1995a, b).  
 
While we already have a good knowledge on innovation management at the macro level 
as above-mentioned, few studies have fully explored this issue at less macro level such as 
at the subsidiary level. This study attempts to combine the NIS literature, international 
business (IB) theories and strategic management studies to explain differences and 
determinants of MNC subsidiary-level innovation management behavior, using a 
questionnaire survey done in Singapore and Penang, Malaysia. Besides studying human 
capital intensity and internal innovation climate, specific attention is directed to identify 
possible residual effects of subsidiary nationality. 
 
This chapter begins with a brief description of the theoretical background of the present 
study, and a statement of main research objectives follows. Finally, an overview of this 
study will be presented together with the organization of this paper.  
  2
 
1.1 BACKGROUND OF THIS STUDY 
 
It is now an era of economic globalization led by MNCs rather than governments. These 
international companies play a major role in our modern economic activities, with their 
worldwide subsidiaries achieving global presence and international competitiveness 
(Bartlett and Ghoshal, 1986). This development has paralleled an upsurge in theoretical 
efforts to explain the global innovation activities, since “success in the global 
marketplace increasingly requires that firms develop capabilities in innovation” (Quinn 
and Rivoli, 1991:323). While the literature is rapidly expanding, most studies of 
innovation management for MNCs have been done in the context of industrialized 
countries while eschewing empirical studies on less advanced economies.  
 
According to the resource-based view (RBV) of the firm, sustainable competitive 
advantage for the firm has long been argued as supported by non-imitable resources and 
capabilities (Barney, 1991)1. This is especially true for MNCs facing a dynamic economy 
in the information age nowadays. Clichéd but true, change is the only constant in a 
globalizing economy. Innovation, the change a firm can initiate, is therefore key to 
sustainable competitive advantage (Bartlett and Ghoshal, 1990; Hadjimanolis, 2000; Hitt 
et al., 1996; Pearce, 1999). This explains why virtually every company is claiming 
embedded innovativeness in its products or services. Firms are engaged in innovation not 
only to create new knowledge (Dosi, 1988), but to absorb and exploit existing knowledge 
                                                
1 For in-depth discussion, the vast resource-based view literature (e.g., Penrose, 1959, Wernerfelt, 1984; Barney, 1991; 
Peteraf, 1993; Mowery et al., 1998) offers good examples and detailed theoretical analysis. 
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(Cohen and Levinthal, 1989). Needless to say, innovation activities performed by main 
MNCs have huge impacts on their host country, home country, and their worldwide 
business units (Cantwell, 1996; Nonaka and Takeuchi, 1995; Peng and Wang, 2000). To 
take advantage of global resources, MNCs now rely more on their foreign subsidiaries to 
innovate, especially those Centres of Excellence. Therefore, the need to investigate MNC 
subsidiary innovation management arises, and the interest for managers and researchers 
to learn from the difference between various innovation management behaviors increases.  
 
While the efforts for explaining differences of general management styles of various 
nations is well researched, the literature is insufficiently represented but booming when it 
comes to the differences of innovation practices and behavior. With only a small number 
of comparative studies on innovation, what impedes our understanding further is the lack 
of full-scale empirical studies (Zander and Solvell, 2000). Much recent empirical studies 
have not fully captured the determinants that affect innovation behavior itself, though 
many convincingly argued the importance of innovation in the economic growth of a 
country or a company. One of the exceptions is the research project led by Roberts 
(1995a, b, 2001) with two comprehensive questionnaire surveys among 244 biggest R&D 
spending MNCs from the United States, Europe and Japan. Mainly from the 
organizational viewpoint, this research explained how different cultural settings matter 
for their innovation activities. The research by Roberts is exciting in that it answers some 
questions, but what’s more important it leaves us more issues to explore. Therefore here 
come the objectives of this study. 
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1.2 OBJECTIVES OF THIS STUDY 
 
Management scholars have adopted a number of comprehensive models to study 
innovation using cultural, geographical, organizational, and sometimes multi-level 
variables. Due to the qualitative nature of organizational management study, the most 
widely adopted methodologies are specially designed surveys and case studies, and both 
have provided ample insightful findings. Although previous work provided considerable 
evidence regarding the importance and motivation of worldwide innovation activities, 
however, not much empirical evidence from MNC subsidiaries in small, less advanced 
but open economies has been presented.  
 
As mentioned by Frost (2001: 101),  
 
“Despite widespread interest in this debate among academics, practitioners, 
and policymakers, empirical research on subsidiary innovation and knowledge-
seeking FDI has been slow to progress, in large part because of the difficulty of 
obtaining subsidiary-level innovation data from a representative sample of 
multinational firms (Kogut and Chang, 1991). As a result, our understanding of the 
phenomenon has tended to proceed more through the accumulation of anecdotes than 
through systematic empirical examination.” 
 
Motivated by the observation of little empirical research on subsidiary-level innovation 
management and to further examine the research issues left by Roberts (1995a, b, 2001), 
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this study focuses on the comparison of different innovation management behavior of 
MNC subsidiaries from the US, Western Europe and Japan. Drawing on a survey 
collected from manufacturing firms in Singapore and Malaysia, which solicited responses 
from their top management on technological innovation characteristics, I deal with 
subsidiary-level innovation management behavior rather than investigating at the national 
or headquarter level. The central thesis is to examine what similar innovation 
management practices these subsidiary companies from different geographic origins 
share, and how these geographic and some firm-specific factors affect their behavior. As 
Granstrand (1999:293) indicated, “almost all MNCs have a fairly clear nationality in 
some sense, even in cases where they have been highly internationalized since long ago.” 
 
Overall, the aim of this paper is threefold: (1) to discern different innovation management 
patterns between American, European and Japanese MNC subsidiaries; (2) to test the 
effect of some firm-specific factors on subsidiary-level innovation behavior, including 
human capital intensity and internal innovation climate; (3) to examine whether 
subsidiary nationality has a significant residual effect on their innovation behavior after 
controlling for some industry and firm-specific factors, and why it is so. 
 
1.3 STRUCTURE OF THIS PAPER 
 
The paper is structured as follows. There are seven chapters in all. This chapter has 
provided basic layout on this study, including the background, objective and the 
analytical outline. In chapter 2, previous literature on innovation management is going to 
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be reviewed. This review mainly consists of the concept of innovation, MNC overseas 
innovation activities, national innovation systems, resource-based view of firms, 
determinants of innovation management behavior, and external linkages in innovation.  
 
Based on the literature review, hypotheses are developed in chapter 3. Chapter 4 offers 
the sources of data, research methodology together with statistical tools. Analysis results 
and main research findings are presented in chapter 5. Chapter 6 discusses the findings, 
the implications and limitations of this study. Chapter 7 offers main findings of this paper, 





This chapter reviews past work on MNC innovation management. First, an overview of 
innovation management research will be presented, including key concepts such as 
innovation, innovating firms and national systems of innovation, and recent theoretical 
development in this field.  
 
Further, by linking a variety of theoretical approaches including strategic management, 
international business and industrial organization research, factors influencing innovation 
management behavior of MNC subsidiaries will be discussed. Moreover, theoretical 
efforts on several partnerships on innovation will be addressed. This chapter will 
conclude with a summary of the literature review. 
 
2.1 KEY CONCEPTS 
 
2.1.1 Innovation 
The diverse nature of innovative activities makes innovation a broad concept taking on 
several forms. Researchers interchangeably use creation, change, and innovation to refer 
to similar innovative activities. For Thompson (1965) and Pierce and Delbecq (1977), 
innovation 2  is the “generation, acceptance and implementation of new processes, 
products, or services for the first time within an organization setting”. This definition has 
                                                
2 For discussion of the definition of innovation, Pierce and Delbecq (1977) gave out detailed description. 
  8
remained virtually unchanged until Van de Ven (1986) refined it as “the development and 
implementation of new ideas by people who over time engage in transactions with other 
within institutional order”. In summary, innovation is essentially a knowledge-creating 
process (Nonaka and Takeuchi, 1995), and it can be either product innovation/process 
innovation (Abernathy, 1978), or organizational innovation (managerial 
innovation)/technical innovation (Van de Ven, 1986). This empirical study focuses on 
technical innovations. 
 
The components of innovation classification are complementary and intertwined. 
According to industrial organization theories, product innovation and process innovation 
are dynamically linked in that the former is radical while the latter incremental. For the 
same range of products or services, when the rate of product innovation drops, the rate of 
process innovation climbs up. Eventually the decline of both indicates the end of that 
product life cycle (Abernathy, 1978). A nice analogy of technical innovation and 
organizational innovation is hardware and software (Urabe, 1988). Technical innovation 
often involves radical product innovation, but it cannot sustain long without new way or 
system towards technology and strategy, i.e., managerial innovation. In contrast, a typical 
managerial innovation is commonly an incremental one.  
 
2.1.2 Innovating Firms 
According to the widely accepted Oslo Manual by the Organization of Economic 
Cooperation and Development (OECD), innovating companies are those that have 
introduced to the market at least one of the following during the last three years: 
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(a) A product new to the business or a substantially improved product, i.e., product 
innovation. 
(b) A new or substantially improved production process through new equipment or re-
engineering, i.e., process innovation.  
 
This study will stick to this criterion to identify innovating firms from the collected data. 
 
2.2 NATIONAL SYSTEMS OF INNOVATION 
 
2.2.1 Definition 
The national innovation system (NIS) typically refers to the national system of technical 
innovation. Clearly stated in an OECD report on the knowledge-based economy (OECD, 
1996: 16): 
 
“Innovation is the result of numerous interactions by a community of actors 
and institutions, which together form what are termed national innovation systems. 
Increasingly, these innovation systems are extending beyond national boundaries to 
become international. Essentially, they consist of the flows and relationships which 
exist among industry, government and academia in the development of science and 
technology (S&T). The interactions within this system influence the innovative 
performance of firms and economies”.  
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This nation-level innovation system may contain multidimensional factors such as 
economic, social, political, organizational and institutional elements that facilitate 
innovation accumulation and knowledge spillover (Edquist, 1997). Explained simply, a 
national innovation system is “the set of institutions whose interactions determine the 
innovative performance of national firms” (Nelson, 1993), while it also includes national 
scientific and institutional infrastructure such as availability of venture capital for 
innovative activities (Bartholomew, 1997). Its wide-angle coverage makes it 
“multifaceted, ingrained and wide-ranging” (Shapira et al., 2001). In a word, the 
government acts as a catalyst with its national innovation system as the tool (Porter, 
1980). 
 
2.2.2 The US, European and Japanese National Innovation System  
Historically, the economic triad (i.e., North America, Europe and Japan) has different 
national innovation system patterns though there is evidence of convergence in some 
ways (OECD, 1996). It has been widely accepted that European and American innovation 
systems are highly productive (Shapira et al., 2001) while the Japanese system is 
characterized by the co-location of R&D efforts and manufacturing, and the strong 
integration between R&D, marketing, and stable supplier relationships (Belderbos, 2001; 
Kenney and Florida, 1994; Odagiri and Goto, 1993). The Japanese-style integration 
effectively supports centralized management of R&D and manufacturing of many 
Japanese MNCs in their home country. Though European countries adopt different 
  11
innovation (Science & Technology in a broader sense) policies3, a general trend among 
them is that they are together promoting R&D cooperation and strategic research 
partnership with foreign MNCs or universities to enhance their competitiveness 4 
(Hagedoorn et al., 2000).  
 
The figure (Figure 2.1) below reveals that the expenditure in R&D for advanced countries 
is generally high and is increasing along the time line. As the graph indicates, the United 
States invest most heavily in R&D, followed by Japan with a huge gap in-between, 
further by European giants such as Germany and France. The United Kingdom is 
relatively weak among these countries. 
 
FIGURE 2.1  




Source: Ministry of Education, Culture, Sports, Science and Technology, Japan, 2000 
    (Http://www.mext.go.jp/english/news/2000/04/g000414.htm) 
                                                
3 National innovation policies are actually not uniform in Europe (Hagedoorn et al., 2000). For example, highly 
industrialized economies such as UK, France and Germany spend more on R&D than smaller countries such as 
Denmark, Netherlands and Sweden, while less industrialized economies such as Ireland spend even less.  
4 Although Europe is a broad geographic concept compared with the U.S. or Japan, this study treated it as one big 
“nation” rather than separately discussing each European country in our subsequent discussion. 
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To increase national competitiveness through advanced technology and sustainable 
innovation, science & technology (S&T) policies are commonly oriented to two 
directions: 1) intensifying R&D investment and strengthening technological 
infrastructure; 2) encouraging collaboration with foreign research institutes or MNCs for 
access to new technological capabilities. Serving as a prominent example of playing 
“copycat strategy” (Ohmae, 1989) and collaboration strategy (Audretsch, 1989), Japan in 
a whole benefits much from its nature as a fast learner. Gradually, Japanese firms are 
becoming excellent innovators instead of imitators and followers as depicted over a long 
period (Quinn and Rivoli, 1991; Rosenberg and Steinmueller, 1988; Tatsuno, 1990). This 
phenomenon has raised western countries’ increasing concern on technology leakage to 
their Asian competitors from that time, highlighted with Harvey Brooks’ lamentation over 
the signs of decline of the US lead in technology even as early as 1972.  
 
One critical mission of a national innovation system is to exercise its knowledge 
distribution power to help firms gain access to external knowledge, and produce positive 
spillover effects at the society level. Therefore, the quality of facilitating exchange of 
information/knowledge is the key to a successful national system of innovation. This is a 
tough strategy for the Japanese government, however, since on the one hand Japanese 
MNCs are reluctant to establish partnerships with other MNCs due to their embedded 
ethnocentrism (Asakawa, 2001), while on the other they have to gain complementary 
assets from others through intense learning (Brooks, 1972; Florida and Kenney, 1994; 
Odagiri and Yasuda, 1996). Overall, national systems of innovation vary from country to 
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country, are structured in different ways, and have different capabilities in supporting 
innovative activities. This diversity may affect company-level internal innovation climate, 
resulting in dissimilar innovation environment at the business unit level. 
 
2.3 MNC INNOVATION MANAGEMENT 
 
The globalization of innovation has no longer been a new phenomenon (Florida and 
Kenney, 1994). Specially, since the latter part of last century, international companies 
came to realize that management of innovation and technology is essential for achieving 
sustainable competitive advantage (Barney, 1991; Bartlett and Ghoshal, 1986, 1998; 
Cantwell, 1996; Negandhi, 1983). Recent advances in strategic management theory are 
represented by a remarkable volume of literature on how to manage international firms 
effectively (e.g., Hamel et al., 1989), among which transnational innovation management 
is a focus (e.g., Porter and Stern, 2001). With national innovation systems working at a 
high level, MNCs concurrently develop their own styles of deploying innovation efforts 
in order to adapt to local markets. Though the literature largely deals with cross-cultural 
management at national or corporate headquarter level, these macro-level features can be 
partially carried on to and reflected at the subsidiary level.  
 
2.3.1 Universal Innovation Management: An Illusion? 
The keen competition in the knowledge economy and the rapid growth of global business 
in emerging markets put the innovation capability of worldwide MNCs under pressure. It 
is clear that the more innovative a firm is, the higher the chance it can benefit from being 
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a first-mover and therefore filing more patents, establishing dominant designs (through 
product innovation) or reducing its production cost (through process innovation). In 
response to this, the scholarship has a growing interest in explaining booming innovative 
activities from different angles. For example, within the major strand of studies, Von 
Hippel (1988) adopted a unique approach in analyzing why companies innovate and how 
to innovate.  
 
With a few exceptions, however, many authors have assumed away the context in which 
innovation activities are conducted, though contextual differences should become a 
critical issue when it comes to cross-cultural innovation management behavior. This 
ignorance of the context is evident with escalating research efforts on a “one-for-all” 
innovation management strategy. For instance, Management Science journal (1994, Vol. 
40 Iss. 1) has a focused issue titled “Is management science international” for this topic. 
Not coincidentally, a special issue of the Academy of Management Journal (1995, Vol. 38 
Iss. 2) also addressed the subject of “International and intercultural management 
research”. However, the ambition to research a best possible way for MNC innovation 
management were severely compromised by insufficiently represented comparative 
management studies as recent statistics indicated (Werner and Brouthers, 2002)5.  
 
Overall, should there be no base for all MNCs to adopt similar innovation management 
styles, it would be nonsensical for us to spend efforts looking for a way to deal with this 
                                                
5 According to the research by Werner and Brouthers, the percentage of comparative management studies ranged from 
0.5% to 5.5% in the management journals, substantially lower than that of the total International Management content 
(from 1.2% to 19.6%), and  MNC studies (from 0% to 15.7%). 
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issue universally. Therefore, it becomes critical to answer the question “whether there is 
indeed a difference in innovation management behavior across MNCs” in the first place.  
 
2.3.2 National Difference in Innovation Management 
An extensive literature has successfully explained the economic rationale for MNCs to 
decentralize R&D efforts worldwide. Global R&D activities either serve for the 
development of specialized products for the local market, or for the access to 
technological competences in the host country that are complementary to the MNC’s 
knowledge scope (Pearce, 1999). The examples are many, among which Japanese cases 
attract increasing academic attention (e.g., Kogut and Chang, 1991; Tan and Vertinsky, 
1995; Rajaratnam and McKinney, 1995). As a global R&D leader, Japan enjoys its 
uniqueness in innovation management, largely due to its late internationalization of R&D 
activities compared with western countries (Grandstrand, 1999; Tatsuno, 1990). Two 
major streams of studies stand out here. The first is the debate whether Japanese firms 
share less of their know-how and R&D results with the public compared with American 
firms (Spencer, 2000). Though Japanese companies are traditionally described as 
“copycat strategy” players --- exploiting more from the outside, learning from imitation 
rather than doing their own R&D (Ohmae, 1989), they are indeed spending more and 
more R&D efforts overseas (Tatsuno, 1990), while do not appropriate more and share no 
less than Americans in return (Spencer, 2000). The second point of contention is that 
Japanese MNCs tend to centralize their R&D activities at the headquarter level 
(Grandstrand, 1999). This view is well supported by a number of empirical studies, such 
as those by Belderbos (2001), Nonaka (1995) and Collinson (2001).  
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The Japanese culture is obviously behind all these differences. Culture, which differs 
from nation to nation, has been recognized as one of the most embedded factors 
influencing business activities. According to Triandis et al. (1986), culture is an elusive, 
difficult-to-define construct. It is therefore hard for worldwide MNC subsidiaries to adopt 
a standardized management style. Culture difference can be reflected in four dimensions: 
power distance, individualism vs. collectivism, masculinity vs. femininity and uncertainty 
avoidance (Hofstede, 1991). For instance, the US and Europe are dominated by 
individual-oriented ideology, while Japan enjoys a unique combination of group-oriented 
and individual-oriented culture that is from its capitalism ideology and Confucianism 
background (Ralston et al., 1997). Both national culture and organizational culture have 
been posited to influence subsidiary innovation management (Varsakelis, 2001). These 
unique national culture and economic ideology will consequently affect the work values 
on innovation at the subsidiary firm level, with recent examples including different 
managerial performance given a four-country setting (Neelankavil et al., 2000) and 
different styles of Japanese and Korean firms (Lee et al., 2000).  
 
2.3.3 Innovation Management at the Subsidiary Level 
2.3.3.1 International Business perspective 
Overseas innovation activities of MNCs have become a central concern for both home 
countries and host countries. During the past two decades, IB researchers have developed 
a variety of models to examine this issue, resulting in a number of important findings 
concerning factors that lead to globally decentralized R&D efforts. It is no longer a “local 
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for local” or “central for local” type of labor division within the MNC network, but “local 
for global” or “global for global” strategies that prevail. The lack of knowledge on 
innovation management at subsidiary level, therefore, constitutes the missing piece of the 
puzzle of MNC innovation management network. As Jarillo and Martinez (1990: 501) 
pointed out,  
 
“The focus of this inquiry has normally been that of the firm’s headquarters. 
But the fact that a multinational corporation (MNC) may be following a ‘global 
strategy’ tells us very little about the strategy of a particular subsidiary of that firm.”  
 
This trend has been reversed with a surging volume of literature examining the strategic 
importance of subsidiaries in MNCs’ global market (Hakanson and Nobel, 1993a). 
Contingency theory, resource-based view of firm and the resource dependency theory are 
among the most popular in the research of subsidiary management. A diversified 
literature has emerged to examine 1) the relationship between the subsidiary and the host 
country (Papanastassiou, 1999); 2) the control over foreign subsidiaries of the parent 
company (Birkinshaw and Hood, 1998; Gates et al., 1986; Gerybadze and Reger, 1999); 
3) the importance of different roles of subsidiaries within the MNCs (Birkinshaw, 1996; 
Forsgren et al., 2000; Pearce, 1999); and 4) the formal or informal networks of 
worldwide business units (Andersson et al., 2000; Birkinshaw and Morrison, 1995; Foss 




The literature has meanwhile documented two main issues on global innovative efforts: 
increasing R&D internationalization and diversified motives for foreign R&D activities 
(Bartlett and Ghoshal, 1998; Belderbos, 2001; Hakanson and Nobel, 1993b). For instance, 
Odagiri and Yasuda (1996) found that innovating Japanese subsidiaries in Asia are 
motivated to support local marketing (exploitation of the firm’s technology), while those 
in US and Europe are gaining access to advanced technological knowledge and R&D 
resources (sourcing of foreign technology).  
 
It is clear that while closely intertwined, innovation management at the corporate 
headquarter level is not the same as at the subsidiary level. MNC subsidiaries, as Ghoshal 
and Bartlett (1986) mentioned, need to “create, adopt and diffuse” innovation in the 
worldwide MNC operation network. Within the MNC network, subsidiaries may play 
different strategic roles: some are Center of Excellence (Forsgren et al., 2000); some are 
strategic business units (Gupta and Govindarajan, 1986; Hansen, 1999); while others may 
play other unidentified roles in supporting group-level technological internationalization 
(Andersson et al., 2001; Papanastassiou, 1999). Subsidiaries need to respond to the local 
circumstances for their embeddedness in different local networks (Andersson et al., 2002), 
while concurrently they should follow headquarter policies. This nature makes the 
research of subsidiaries’ innovation management unique.  
 
Carrying characteristics of its national culture, the internal climate within firms 
accumulates increasingly in the organization towards its corporate value, general 
functions and many other dimensions. Among the pioneering waves of studying 
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organizational climate and work values on innovation, Abbey and Dickson (1983) found 
that R&D work climate consisted of autonomy, cooperation, supportiveness, structure, 
reward system, achievement motivation and some other dimensions was significantly 
related to different stages of innovation. Literature further suggests that a subsidiary’s 
home country culture may affect its internal climate through individual or organizational 
mechanism (Ralston et al., 1997). Different country origins of the subsidiaries give them 
various national characteristics, and these characteristics heavily affect their innovation 
behavior and performance together with the host country environment. 
 
Moreover, the export intensity of a subsidiary reflects its ambition of international 
expansion, which is found to be positively correlated with a firm’s propensity to innovate 
(Hadjimanolis, 2000; Odagiri and Yasuda, 1996). Firms with more sales to overseas are 
widely expected to make adjustment on their products to cater to the target market and 
abide by foreign technology standards (Belderbos, 2001). Therefore, there is evidence 
that these export-oriented firms are doing more innovation than other domestic 
companies.  
 
2.3.3.2 Strategic management and industrial organization perspective 
 Though the way firms manage innovation activities is centrally important to their success, 
“very few studies had ever paid attention to the interface between innovation and the 
strategic management of firms” (Hegarty and Hoffman, 1990:186). According to the 
resource-based view (Barney, 1991; Conner and Prahalad, 1996; Peteraf, 1993; Penrose, 
1959; Wernerfelt, 1984), firms succeed due to their sticky and difficult-to-imitate assets 
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which could be either intangible or physical. Human capital has been one of the strategic 
assets for sustainable competitive advantage and above-average innovation performance 
(Lengnick-Hall and Lengnick-Hall, 1988). Therefore, human resource management6 has 
been a strategic level issue in that timely compensation and rewards for innovative 
activities is critical in bringing a desired innovative climate. Literature has shown that the 
more investment in hiring and employee development, the higher labor productivity the 
firm has (Koch and McGrath, 1996); but it is still not clear whether human capital 
resources matter for innovation management behavior.  
 
As Van de Ven (1986) noted, management of attention is one of the central problems in 
innovation management. Top management team was also believed to have tremendous 
impact on innovation behavior since the 1970s. Hage and Dewar (1973) pioneered this 
research stream by discovering that elite values have greater interpretative capability than 
organizational structure variables such as complexity, centralization and formalization 
predicting innovation performance. Further, it is found that an interacting system 
including individual problem-solving style, leadership, work group relations and 
psychological climate significantly influences innovation (Scott and Bruce, 1994). Again 
unfortunately, few empirical studies concerning the relationship between 
individual/workplace innovation environment and innovation behavior came up yet. An 
exception is a recent study by Collinson (2001), who identified that employee motivation, 
as one of the critical assets that can hardly be imitated, might contribute to explaining 
different innovation performance between European and Japanese corporations. A more 
comprehensive model is by Edler et al. (2002), who developed the fourth generation 
                                                
6 See Lengnick-Hall and Lengnick-Hall (1988) for a comprehensive review. 
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R&D management theory through a systematic comparison of leading hi-tech firms with 
perspectives in philosophy, strategy, organization, and resource allocation at the corporate 
level. 
 
For an overseas MNC subsidiary, its innovation management is also affected by firm-
specific variables of both the parent company and itself besides cultural factors 
mentioned above. It has been found that a central position within the intra-organizational 
network strongly benefits a subsidiary’s innovation, and hence positively related to its 
performance (Tsai, 2001). Firm size, market concentration, R&D intensity of the industry, 
export intensity and R&D intensity are also believed to positively affect the firm’s R&D 
activities (Belderbos, 2001; Kleinknecht and Reijnen, 1992). From the organizational 
perspective, it has been clear that autonomy and localization of subsidiaries are strongly 
related to innovation behavior of global MNC business units. Putti et al. (1992) 
empirically tested this proposal, discovering substantially lower autonomy level in 
“Conduct of R&D” than other strategy factors among American, European and Japanese 
MNC subsidiaries in Singapore. This result suggests that most MNC parent companies 
exert strong intervention on R&D activities of their Singaporean subsidiaries.  
 
2.3.4 Partnerships and Innovation 
Healthy and effective inter-firm partnership is critical for superior innovation 
performance. Firms do not innovate alone; they interact with other organizations or 
individuals to improve their competitive position (Hagedoorn et al., 2000; Varsakelis, 
2001). For a MNC subsidiary, external innovation linkages may substantially facilitate 
  22
sharing information, reducing costs and enhancing learning capabilities by exploiting 
complementary assets. The past two decades have witnessed dramatic growth in the 
number of international licensing, strategic alliances for both joint product developments 
and R&D activities, and acquisition (Kogut, 1991; Mowery et al., 1998). This 
development has paralleled an upsurge in theoretical efforts that have revealed a positive 
relationship between external knowledge linkages and technological innovation 
(Rothwell and Dodgson, 1991). For example, innovation performance is greatly affected 
by the co-location of universities and industries (Jaffe, 1989; Frost, 2001; Porter and 
Stern, 2001), a classic case of which is the Silicon Valley. As reported in an OECD 
document on the knowledge-based economy (1996:7), 
 
“In the knowledge-based economy, innovation is driven by the interaction of 
producers and users in the exchange of both codified and tacit knowledge; this 
interactive model has replaced the traditional linear model of innovation.”(Emphasis 
added by author) 
 
This remark explicitly acknowledged the importance of interactive knowledge exchange 
between different subjects. For any MNC with a wide range of innovation activities, a 
favorable partnership not only boosts its innovation performance and reduces risks, but 
also distinguishes itself from others in innovation strategies. This kind of intensification 
of MNCs’ dependence upon an external network of technology is the most critical change 
in the field of technology management over the past several years (Roberts, 2001).  
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It is strategically important for firms to take advantage of the vehicle of inter-firm 
collaboration to reduce the cost and uncertainty of innovation, and enhance effectiveness 
of handling new technology (Mowery et al., 1998).  First, a joint venture can give partner 
firms convenient access to complementary technologies or other resources that they may 
not possess. Second, collaboration with suppliers and users may lead to more innovative 
ideas and therefore results in improved product/process innovation (Von Hippel, 1988). 
Porter’s competitive forces schema (1980) gave greater concreteness to the importance of 
firms’ collaboration strategy by showing that the performance of a firm is the result of 
five joint forces including entry barriers, substitutes, buyers’ and suppliers’ bargaining 
power as well as intra-industry rivalry. Firms are therefore motivated to collaborate 
extensively during innovation process since success is partly decided by external linkages 
such as a mature technology network or a certain kind of joint venture. However, with the 
development of trans-national technical cooperation activities, there is concern that this 
kind of co-development is becoming a low cost mechanism for competitors of American 
companies, especially main Japanese players, to exploit advanced technology and gain 
foreign market access (Hamel et al., 1989). As a result, fear of proprietary knowledge 
leakage, ineffective knowledge transfer and the potential problem of conflicts hinder 
intense industrial collaboration on innovation to some extent (Hagedoorn, et al., 2000). 
 
The external linkages that firms develop for innovation, as Hagedoorn et al. (2000) 
analyzed, can be informal or formal7. Informal partnerships range from meetings between 
R&D personnel to exchange of intentions, while formal arrangements include licensing, 
                                                
7 Hagedoorn et al. (2000) provided a detailed taxonomy for research partnerships. In their comprehensive study, 
partners, agreements, networks, capabilities and costs are examined respectively. 
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equity joint venture (EJV) and research joint venture (RJV), and acquisition of foreign 
firms. Among the many formal or informal partnerships established, industry-university 
collaboration is one of the most common (e.g., Porter and Stern, 2001). The literature also 
theorized that innovation collaboration partners may be from the public sector versus 
private sector (Hagedoorn, et al., 2000), or knowledge sources versus industrial players 
(Wu, 2000). While collaborating with public sector reflects the government intervention 
into the innovation process, the external linkages highlight the complementary and 
reciprocal nature of the collaborating parties, supported by a positive effect of 
cooperative research activities on the absorptive capacity of firms (Link and Bauer, 1989). 
 
Inter-firm collaboration exhibits different patterns due to various strategic concerns such 
as access to complementary research activities, or key university personnel. IB research 
further suggested that firms from different national home bases might also exhibit 
different collaboration behaviors in technology outsourcing. For instance, the importance 
of technology outsourcing is only second to internal R&D in the importance of 
innovation management for Japanese firms (Grandstrand, 1999).  
 
However, as to the innovation collaboration extensity for Japanese firms, the literature 
seems to be mixed at best. On the one hand, overseas Japanese business units are 
believed to collaborate more extensively compared with American and European ones. 
Portrayed as effective users of external technology (Mansfield, 1988), Japanese firms do 
more “informed innovation” than their western counterparts with their superb capability 
of learning (Hamel et al., 1989; Teramoto et al., 1994), suggesting a broader network to 
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collaborate with. On the other hand, however, Japanese MNCs are found to centralize 
their R&D activities at the headquarter level (e.g., Belderbos, 2001; Wong, 1998), and 
decentralization of R&D activity is a characteristic of both American and European 
MNCs instead of Japanese ones (Kenney and Florida, 1994). Moreover, Japanese 
subsidiaries tend to collaborate more with Japanese suppliers than firms from other 
national origins with emphasis to long-term supplier relationships, but interact less with 
local firms and R&D institutions than US firms do (Wong, 1998, 2002). Overall, with 
observations that Japanese subsidiaries have less autonomy and local management 
decision rights (Wong, 2002), the conclusion is that Japanese subsidiaries cooperate with 
their parent companies more intensely than US and European subsidiaries do, as a result 
have fewer problems of control and coordination, but correspondingly enjoy a less 
extensive collaboration network. 
 
 
2.4 SUMMARY OF THE REVIEW 
 
This chapter begins with a clear definition for innovation, innovating firms and the 
national innovation system. Further, after portraying national systems of innovation in the 
US, Europe and Japan, it is pointed out that innovation is a complicated economic 
activity that deserves further study on its diverse management behavior. The combination 
of culture, firm-specific factors and national innovation systems explain a substantial part 
in this process. 
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In the second section, I review the difference in innovation management for MNCs with 
various national bases as well as the factors that distinguish an assortment of innovation 
behaviors from each other. It is further shown that from the stand of international 
business, MNC subsidiaries are playing more roles in the creative process rather than 
simply producing headquarter-innovated products. Driven by diversified motives, these 
global business units are central in this innovation process, with their human resource 
strategies, organizational policies and willingness to collaborate for external sources of 
knowledge affecting this process.  
 
Finally, the importance of external linkages with knowledge sources or other industry 
players on innovation is addressed. MNCs establish various forms of partnerships, such 
as informal information exchange, licensing, joint ventures or even direct acquisition in 
order to reduce uncertainty, speed up innovation process and gain complementary assets. 
However, the relationship between the nationality of MNC subsidiaries and their 






This chapter develops an empirical model to study the innovation management behavior 
of MNC subsidiaries with different national home bases, and answers the question why 
there are differences from the organizational perspective by examining several firm-
specific factors and the residual effect of subsidiary nationality.  
 
3.1 FRAMEWORK OF THIS STUDY 
 
The following figure (Figure 3.1) provides a general overview of the relationships 
hypothesized in the study with a structural model. The primary components explaining 
innovation management behavior in this model are subsidiary location, age, size, export 
intensity, industry sector, subsidiary human capital intensity, internal innovation climate 
and nationality.  
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Figure 3.1  
Subsidiary Nationality and Innovation Management Behavior: 
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  29
3.2 NATIONALITY, HUMAN CAPITAL INTENSITY AND INTERNAL 
INNOVATION CLIMATE  
 
Human resource strategy has been demonstrated to be one of the most critical business 
strategies of a firm (Lengnick-Hall and Lengnick-Hall, 1988). From resource-based view 
of firms (Penrose, 1959) to absorptive capacity theory (Cohen and Levinthal, 1990), the 
importance of human capital has never been underestimated. “People first” has become 
an embedded strategy for large MNCs across industries nowadays. Though human capital 
intensity is likely to be related with the nature of the business, our literature review 
suggests that American, European and Japanese firms may adopt different human 
resource practices (Quinn and Rivoli, 1991). It is hypothesized that there is some 
country-of-origin effect of MNC subsidiaries on their human capital intensity. Therefore, 
 
Hypothesis 1a: Subsidiary-level human capital intensity differs significantly according to 
the nationality of MNC subsidiaries.  
 
The organizational literature on the comparison of US, European and Japanese value 
dimensions are proliferating. For instance, after examining the difference between type A 
(traditional American), type J (Japanese) and type Z (modified American) style 
management mechanisms, it is found that different organizational controls lead to 
different organizational culture and result in different innovation behavior (Jaeger, 1983). 
The four dimensions of cultural difference pioneered by Hofstede (1991) also strongly 
correlate with employees’ attitudes towards innovation.  
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It is worthwhile to mention that the corporate culture is different from the internal climate 
towards innovation, since the former exists as long as the company survives, therefore 
has a deeper root in the organization than the internal innovation climate. The innovation 
climate only constitutes part of the corporate culture, and it may be changed through a 
relatively short period compared with the embedded corporate culture. Besides, the 
capability of countries to offer support to innovative activities are different, and the 
national systems of innovation in different countries vary in functions: some are 
promoting innovative activities, while others are not. This perceived difference in 
national policies may lead to different company-level internal environment towards 
innovation. Hence, the innovation climate is partially affected by the nationality of 
subsidiaries through the effect of both national culture and corporate culture. Based on 
this argument, the following hypothesis is stated: 
 
Hypothesis 1b: Internal innovation climate of subsidiaries differs significantly according 
to the nationality of MNC subsidiaries.  
 
3.3 HUMAN CAPITAL INTENSITY, INTERNAL INNOVATION CLIMATE AND 
INNOVATION MANAGEMENT BEHAVIOR  
 
Investment in recruiting and retaining human resources has been positively related with 
labor productivity (Koch and McGrath, 1996). Higher human capital intensity means a 
firm enjoys better intelligence stock and may have stronger capability to innovate. The 
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innovation behavior of subsidiaries, which is part of labor productivity, therefore should 
be dependent on the human capital intensity of a particular subsidiary to some extent. We 
would expect that higher human capital intensity will lead to better performance in 
innovation behavior. Hence we posit:  
 
Hypothesis 2a: Human capital intensity is positively related to the innovation 
management behavior of MNC subsidiaries. 
 
Innovation behavior may vary from firm to firm due to various reasons. Scholars working 
within this area have found that internal environment of the organization, or 
organizational culture, is critical for innovation behavior (Hofstede, 1991; Varsakelis, 
2001). An organizational culture that is open to innovation is irreplaceable for successful 
innovation processes. The attitudes of employees, together with the overall organizational 
environment for innovation, heavily affect the cost, speed and outcome of innovation. 
Compared with the headquarter-level analysis, the subsidiary-level analysis of individual 
attitudes is more complicated since a subsidiary employs both host country personnel and 
home country nationalities, i.e., expatriates8.  
 
Rather than classifying the corporate environment into a formal, bureaucratic control or 
informal cultural control (Jaeger, 1983), this study takes a constructive approach of 
viewing innovation climate as supportive or inhibitive. A higher level of employee effort 
and a supportive internal innovation climate will lead to better innovation performance. 
                                                
8 However, in this study we don’t distinguish expatriates versus local employees due to lack of data. We didn’t ask the 
respondents to indicate how many of the degree holders are local and how many are not; and neither did we distinguish 
the individual attitudes of expatriates or local employees.  
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Accordingly, I posit that internal innovation climate of a subsidiary is a factor improving 
its innovation management behavior. Therefore, 
 
Hypothesis 2b: A supportive internal climate toward innovation is positively related to 
the innovation management behavior of MNC subsidiaries.  
 
3.4 NATIONALITY AND INNOVATION MANAGEMENT BEHAVIOR 
 
Firm nationality may carry the characteristics of its home country national system of 
innovation, culture, traditional practices, and certain home country industry standards. 
For MNC subsidiaries overseas, the country-of-origin effect is more obvious. First, the 
S&T policies in the MNC home country may differ. Along the spectrum, some are more 
supportive toward innovation, (e.g., the United States); some are neutral (some European 
countries), while some are more preservative (for example, some less developed Asian 
countries). These differences may result in dissimilar levels of support and motives 
toward innovation, thus different innovation behavior for MNC overseas subsidiaries. 
 
Second, culture can affect innovation management in several ways. As Hoffman (1999) 
observed, “certain cultures have preferences for using/emphasizing different strategic 
management practices”. For instance, it is well accepted that Asians are more collective 
than westerners whose mentality is mainly characterized by individualism. The generally 
different mindsets hence affect the management practices firms create and follow. 
Another illustrative case is the Japanese-type lifetime employment practice that was ever 
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a main feature of Japanese firms. Though this practice was not as popular as in the 1970s, 
more Japanese workers still view it as acceptable and reasonable than Americans and 
Europeans, resulting in higher loyalty to their companies. It leads to more stable Japanese 
business organizations, and this kind of stability of organization members is “necessary 
for the existence and continuity of an organizational culture” (Jaeger, 1983). A final case 
is that, westerners are good at working together in a small team while at the same time 
exhibit various idiosyncrasies without compromising their teamwork spirit. This differs 
with the Japanese spirit of Wa9, which demands an individual to conceal his or her own 
capability in the public. These sources of variation in different cultures and their work 
values make it possible for MNCs to exhibit diversified innovation behaviors. 
 
Finally, dissimilar management traditions due to different firm nationalities also 
influence subsidiary-level innovation behavior. For example, the Japanese subsidiaries 
tend to employ more Japanese nationals, especially for the top management team, while 
the American subsidiaries exhibit no such preference. With this Japanese-style 
homosocial reproduction process, the relationship between a Japanese subsidiary and its 
parent company overseas is culturally closer than that of its Western counterparts. This is 
widely posited to explain why Japanese subsidiaries usually exhibit strong Japanese-
characterized management practices. Besides, Japanese companies are usually viewed as 
clans rather than contractual organizations (Asakawa, 2001; Kagono et al., 1985; Ouchi, 
1980), because “numerous comparative studies attest to the observed differences between 
the British ‘job as a financial contract’ attitude and the Japanese loyalty and social 
obligation to fulfill their workplace responsibilities beyond any ‘formal contract’” 
                                                
9 According to Alston (1989), "wa" refers to the value that is placed on group loyalty and consensus in Japan. 
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(Collinson, 2001: 97). All these observations converge to the suggestion that a different 
national background may have substantial impact on the innovation management 
behavior of a subsidiary. Accordingly, the following hypothesis is proposed:  
 
Hypothesis 3 (Principal Hypothesis): The nationality of MNC subsidiaries will have a 
significant impact on subsidiary level innovation management behavior.  
 
Here, the dimensions of innovation management behavior are measured as 
product/process innovation intensity, product/process innovation collaboration intensity, 
innovation collaboration intensity with parent/associate company overseas, innovation 
collaboration intensity with R&D institutions and universities, innovation collaboration 









Despite the significant contribution of the research of corporations based in economically 
advanced countries, few studies have been observed to examine those in less developed 
regions, mainly the Asian countries. The data for this study was derived from two 
questionnaire surveys that covered most innovating MNC subsidiaries in Singapore and 
Penang, Malaysia. Singapore and Malaysia are believed to be interesting test-grounds for 
this study, since both are active regions for hosting MNC subsidiaries, presenting a more 
favorable environment for innovation compared with other medium-sized Asian 
economies. Clearly patent counts can serve the same purpose for measuring innovative 
activities with its objectiveness; however, it does not render as much information for 
innovation management behavior in measuring detailed product/process innovation 
intensity as well as collaboration patterns with a wide range of external parties 
separately10. In this regard, the traditional questionnaire survey technique may be more 
helpful in testing the hypotheses by providing rich information in various aspects of 
innovation management behavior. 
 
4.1.1 The Empirical Setting 
With the global economy coming to the knowledge-based stage, Singapore and Penang 
                                                
10 The author owes this point to the examiners. For a general discussion of using patent data for research, please refer to 
the study by Griliches (1992). 
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have been facing strong competition in the global markets, especially from other 
emerging economies in Asia such as China. Each country, especially Singapore, is quite 
clear that the ticket for global competition is its own capability to innovate and to attract 
innovating companies. To realize this target, The Agency of Science, Technology and 
Research (A*STAR) of Singapore is the main organization promoting the country’s 
innovativeness. According to the data from the Singapore Department of Statistics 
(Singapore DOS, 2003), the number of R&D manpower in Singapore was 25162; gross 
expenditure on R&D was $3.23 billion; and the number of patents applied, awarded, and 
owned was increasing steadily, up to 1096, 461 and 1456 respectively in 2001. Figure 4.1 
and Figure 4.2 below shed some light on this issue.  
 
FIGURE 4.1  
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Source: Department of Statistics, Singapore 11
                                                
11 The author is obliged to the Singapore Department of Statistics for kind permission to reproduce the data. 
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FIGURE 4.2  
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Source: Department of Statistics, Singapore 12 
 
Similar to Singapore, Penang is also highly export-oriented. The Penang economy 
depends heavily on the manufacturing industry, which contributes 46% to its local GDP, 
13 percentages higher than the national average of Malaysia (Ong, 2001). 
 
4.1.2 The Survey 
The Singapore survey was jointly done by the Center for Management of Innovation and 
Technopreneurship (CMIT), National University of Singapore and the Economic Board 
of Singapore (EDB) in 1999. At the same time, a similar survey was done in the state of 
Penang, Malaysia with the help from the Penang state government 13 . Five main 
manufacturing sectors were covered in both surveys: electronics, chemical, 
precision/process engineering, transport engineering, food, textile, jewelry, and others 
(Wong, et al., 2000). The details of the industry classification are provided in Appendix 1. 
                                                
12 The author is obliged to the Singapore Department of Statistics for kind permission to reproduce the data. 
13 For a sample survey form, please refer to Appendix 3. 
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These two surveys were slightly different to meet local requirements, and this study uses 
only their common questions. 
 
Initially, a series of interviews with the top management of these subsidiaries were 
conducted to develop an understanding of their viewpoints on innovative activities to 
facilitate designing constructs. Questionnaires consequently were administered to CEOs 
of 1,872 manufacturing companies in Singapore, and 950 in the state of Penang, Malaysia. 
Participation was voluntary for the companies and their confidentiality was assured. The 
questionnaire consists of five parts: a) general information of the respondent company; b) 
innovation activities; c) internal environment for innovation; d) external co-operation in 
innovation; and e) evaluation of local innovation environment of Singapore/Malaysia.  
 
We asked the following question in both surveys: over the last three years, has your 
enterprise introduced any product innovation/adopted any process innovation into the 
market? If the answer was no, the firm would not have been required to provide 
information. Several follow-up enquiries by telephone or email were conducted to clarify 
returned questionnaire that contained missing data. A total of 355 responses were 
received from Singapore-based firms, of which 11 contained too much missing data or 
simply did not qualify for the survey since they were unrelated to manufacturing. 
Therefore we finally had 344 valid responses from the survey in Singapore, resulting in a 
satisfactory response rate of 18.3%. In 1999, these 344 firms in Singapore employed 
some 85000 persons, with total annual sales amounted to Singapore dollar (SGD) $29 
billion and total fixed assets up to nearly SGD $19 billion. Since this study only considers 
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innovating subsidiaries with national origins from North America, Europe and Japan, 
therefore those from other regions, local or non-innovating were excluded from the grand 
sample, resulting in 65 Singapore-based firms usable for this study.  
 
For Penang-based firms, we received 207 returned questionnaires, among which 192 
were valid responses, yielding a 20.8% response rate. This realized sample represents 
59,269 employees, or 25.9% of the workforce. Total annual sales amount to RM 23.2 
billion, with total fixed assets of RM 13 billion. In these 192 firms, 58 were foreign. 
Similarly, non-innovating and non-US/non-European/non-Japanese firms from the 
returned responses were also excluded, resulting in 21 usable observations from the 
Penang survey. The final data set for this study therefore has 86 observations in total.  
 
A significant feature of the survey is that respondents were asked about their innovation 
collaboration network and at which stage to collaborate, which was seldom tried by 
previous studies. In both questionnaires, we surveyed innovation collaboration behavior 
of subsidiaries with different subjects and at different stages, rather than simply 
classifying innovation collaboration partners into formal or informal. Following 
Hakanson and Nobel (1993b), this study assumes that the quality of the responses meets 
high standards of accuracy, although “the exact definition of what activities qualify as 
‘R&D’ (innovation in this study) --- and the degree to which such activities are 
distinguished in accounting and reporting systems --- vary considerably between 
companies and industries” (Hakanson and Nobel, 1993b: 399). Tests for non-response 
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bias did not reveal significant differences across respondents and non-respondent firms in 




4.2.1 Dependent Variables 
The following describes the variables measuring subsidiary-level innovation management 
behavior. These include product/process innovation intensity, product/process innovation 
collaboration intensity, innovation collaboration intensity with R&D institutions and 
universities, innovation collaboration intensity with parent/associated company overseas, 
innovation collaboration intensity with customers and competitors as well as the 
collaboration intensity at pre-competition and near-market stages.  
 
Product/process innovation intensity (PDTINT/PCSINT) 
In this study product innovation is measured by the approximate percentage of total 
annual sales accounted for new or improved products introduced to the market over the 
last three years, while process innovation is measured by approximate percentage of the 
production volume using new/improved processes introduced over the last three years. In 
the survey, the product/process innovation intensity is classified as a) Less than 10%, b) 
10%-24%, c) 25%-49%, d) 50%-74% and e) 75% and above. 
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Product/process innovation collaboration intensity (PDTCOLL/PCSCOLL) 
The intensity of innovation collaboration with various external parties, including 
customers, suppliers, parent and associated companies overseas, R&D institutes and 
universities, competitors, etc., was provided by our respondents for product and process 
innovation separately. The intensity was measured from 1 (not at all) to 5 (intensive 
collaboration). Scores were averaged to produce these two intensity indices. 
 
Innovation collaboration intensity with R&D institutes and universities (COLUNIV) 
This item is self-evident in that it asked respondents to identify how intensely they 
cooperate with R&D institutes/universities in the host country (Singapore or Malaysia), 
from 1 (not at all) to 5 (intense cooperation). Respondents were asked to provide their 
collaboration intensity evaluation for product and process innovation separately. 
 
Innovation collaboration intensity with parent/associate company overseas 
(COLMNC) 
Respondents were also asked to indicate the extent to which they collaborate with their 
parent/associate company overseas, for product innovation and process innovation 




Innovation collaboration intensity with customers/competitors (COLCTM/ 
COLCPT) 
Respondents were also asked to indicate their collaboration intensity with their customers 
and competitors, for product innovation and process innovation respectively on a 5-point 
Likert scale (1 is for not at all and 5 is for intense cooperation). The intensities for 
product innovation and process innovation were averaged, leading to our measure of 
average innovation collaboration intensity with customers and competitors respectively. 
 
Innovation collaboration intensity at pre-competition/near-market stages 
(COLPRE/COLNEAR) 
In addition to studying innovation collaboration intensity with external parties such as 
customers, competitors and universities, respondents were asked to indicate at which 
stage the collaboration partners were important for their innovation in the questionnaire. 
In all, six stages, i.e., general information exchange, generation of new ideas, 
conception/front-end development, prototype development, pilot application, and market 
introduction were included. Roughly dividing these six stages according to time to the 
marketplace, we get two grand stages with the first three sub-stages representing pre-
competition collaboration, while the latter three sub-stages for near-market collaboration. 
By doing so, we simply assume that each stage carries the same weight.  
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4.2.2 Independent Variables 
Independent variables are the explanatory items that we are interested in testing. Three 
firm-specific factors, including human capital intensity, individual attitudes and 
organizational environment toward innovation, and the nationality dummies are discussed.  
 
Nationality of the subsidiary (JAPAN, EUROPE)14 
It is in interest of this study to examine how subsidiaries from the US, Europe and Japan 
differ in their innovation management behavior. Correspondingly, nationality is one of the 
important explanatory variables in this study. The US dummy is chosen to be the baseline, 
and Japanese and European dummies are included.  
 
Human capital intensity (HCINT) 
The questionnaire asked the respondents to indicate their company’s employment 
structure as of June 1999, which is classified into four categories: a) university graduates; 
b) diploma holders; c) skilled (NTC-2 and above) and d) unskilled. In this study, the 
percentage information of university graduates and diploma holders were combined to 
produce the human capital intensity index.  
 
Internal innovation climate (INDATT and ORGEN) 
In the questionnaire, nine items were listed for the respondents to identify their 
organizations’ internal environment for innovation. They are: a) Our employees are very 
                                                
14 I have also tried examining Japanese subsidiaries versus Non-Japanese subsidiaries (the combination of US and 
European firms), but the result is quite similar to the study using a more detailed classification, i.e., Japanese vs. US vs. 
European subsidiaries. 
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open to changes and new ideas; b) Our compensation system is oriented towards 
rewarding employees for being innovative; c) Our top management is highly supportive 
of innovation; d) Our middle management constantly delivers innovative proposals to the 
top; e) Our corporate performance measurement system closely monitors our innovation 
performance; f) We encourage intrapreneurship among our employees; g) Our 
management strongly advocates the use of IT in innovating our business processes; h) We 
have in place a good process for managing innovation projects; and i) Our management 
tolerates failure and encourages out staff to learn from mistakes. All these items were 
again measured using 5-point Likert scale (from 1= strongly agree to 5=strongly 
disagree). Factor analysis with principal component extraction and Varimax rotation was 
conducted, reducing the number of variables into two dimensions --- individual attitudes 
and organizational environment.  
 
4.2.3 Control Variables15 
Although not of primary interest in this research, the relationship between these control 
variables and dependent variables has been solidly established in the literature. These 
controls include subsidiary location dummy, industry dummy, firm size, firm age, and the 
export intensity of the subsidiary. 
 
                                                
15 Some studies have used industry average R&D intensity as a control when examining innovation behavior. For 
instance, hi-tech industries, such as biotechnology and semiconductor, are traditionally regarded as industries of high 
innovation (R&D) intensity, while industries like mineral products and food are viewed as industries of relatively low 
innovation (R&D) intensity. Whether in an industry of high average innovation intensity or a low one affects the way 
an individual subsidiary manages its innovation, leading to various innovation behavior patterns. This study didn’t 
control for it due to survey data limitation. However, the industry dummies could well serve as a proxy, which partially 
captures the industry average R&D intensity respectively.  
  45
Subsidiary location dummy (SPORE) 
Geographic location of subsidiaries is included here to control for the host country 
environment effect. Subsidiaries located in Singapore were denoted as 1, while those in 
Malaysia as 0. 
 
Firm Age (AGE) 
The subsidiary age measures the experience a specific subsidiary has in its host country. 
It is considered a relevant factor in its propensity and experience of outsourcing technical 
ideas (Frost, 2001). Here we take the logarithm form of age.  
 
Firm size (SIZE) 
Though we are still far from capturing the whole idea of innovation management, we do 
know that there is a significant relationship between firm size and its innovation 
capability (e.g., Belderbos, 2001; Cohen and Klepper, 1996). One dominant argument is 
that firm size has a positive impact on R&D cooperation intensity (Cohen and Levinthal, 
1989); while Kleinknecht and Reijnen (1992) postulated that firm size significantly 
affects cooperation with R&D institutions but not with other industrial players.  
 
Traditionally a number of studies have shown a positive relationship between firm size 
and innovation, but this view was increasingly challenged as research also demonstrated 
that small firms could be more innovative than large firms (Cohen and Klepper, 1996), 
though being small means possession of fewer resources (Tether, 1998). For subsidiaries, 
the impact of firm size is even more evident since large subsidiaries have a better 
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bargaining position and consequentially enjoy certain advantages that small ones do not 
have (Tsai, 2001). Here firm size is defined as the mid-point estimate of total assets of the 
subsidiary in million Singapore dollars. 
 
Export intensity of the subsidiary (EXPORT) 
The export intensity of a subsidiary measures its level of internationalization 
(Hadjimanolis, 2000). Since firms with more overseas sales generally need more 
knowledge about the overseas market and foreign technology standard, export-oriented 
firms are expected to collaborate intensively with players in the foreign market to update 
their knowledge of the demand factor, in order to facilitate doing more so-called 
“informed innovation”. Odagiri and Yasuda (1996) and Belderbos (2001) provided 
further evidence that export intensity will positively affect a firm’s propensity to innovate. 
This study uses the percentage of sales revenue from abroad to measure the export 
intensity of a subsidiary. 
 
Industry dummy (ELECT, CHEM, PREC, TRANS) 
The industry environment has been demonstrated to significantly affect a firm’s 
innovation behavior (Nobel and Birkinshaw, 1998). Some innovation-related factors, 
such as technological opportunity and the availability of critical complementary assets, 
are strongly associated with industrial characteristics. In addition, the industry dummy 
can be a proxy for industry average R&D intensity; therefore industry dummies could be 
adopted to measure certain firm-level innovation characteristics. There are five industries 
in the sample: electronics, chemical, precision and process engineering, transport 
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engineering industry with others including food, textile and jewelry as the baseline. 
 
4.3 STATISTICAL ANALYSIS 
 
4.3.1 Model Development 
First, factor analysis will be performed to reduce the number of the internal innovation 
climate variables. Factor analysis is a statistical approach that is used to analyze 
interrelationships among a large number of variables and to explain these variables in 
terms of their common underlying dimensions (Hair et al., 1998). Through factor analysis, 
we can detect an underlying structure in the relationship between variables with a 
minimum loss of information. 
 
Further, basic statistical information will be provided to illustrate the nature of our sample. 
This includes detailed cross tabulation of the dataset, mean, standard deviation and 
correlation of all variables.  
 
Moreover, to test whether there are significant differences between three nationalities 
(Japan, the US and Europe), one-way Analysis of Variance (ANOVA) will be applied to 
the innovation management behavior measures and firm-specific explanatory variables. 
According to Hair et al. (1998), One-way ANOVA tests differences in a single interval 
dependent variable among two or more groups formed by the categories of a single 
categorical independent variable. 
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Multivariate regression analysis is employed to test hypothesis 1a, 1b. The objective is to 
use independent variables whose values are known to predict a single dependent variable 
chosen by the researcher, and to discover the relationship between explanatory and 
dependent variables (Hair et al., 1998). The general statistical equation is as follows 
(Borrowed from Lee, Roehl and Choe, 2000):  
 
To be specific, for hypothesis 1a, 
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Finally, hierarchical multiple regression analysis (Cohen & Cohen, 1983) will be 
performed to test hypothesis 2a, 2b and hypothesis 3 (the principal hypothesis). Using the 
hierarchical regression approach is best here since this method allows us to add in 
explanatory variables step by step and therefore gives us ideas whether each block of 
variables are significant. To do the hierarchical regression, first, the known factors 
(control variables) are entered into the regression model (Model 1). In the second step, 
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new predictors, including human capital intensity and internal innovation climate, will be 
entered into the regression to examine their effect (Model 2). As a final step, Japan and 
Europe dummies will be added to obtain the residual effect of subsidiary nationality on 
the model (Model 3). To be specific, 
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By adding explanatory variables through steps, we are able to observe the change in F 
statistics and 2R  to assess the significance of human capital intensity, individual attitudes, 
organizational environment and subsidiary nationality. 
 
4.3.2 Assessing Multicollinearity 
If the problem of multicollinearity exists, the contribution of each independent variable 
will become hard to interpret. According to Hair et al. (1998), strong correlation of .90 
and above is an indication of possible multicollinearity. Second, if the VIF values of the 
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independent variables are above the threshold value of 10, possible collinearity problem 
will also come into presence. During the econometric analysis process, the VIF values 
will be carefully monitored to avoid the problem of multicollinearity. 
 
4.3.3 Assessing Common Method Variance  
The fact that all subjective measures used in this study were gathered from the same 
source introduced the potential problem of common method variance. To address this 
issue, Harman’s one-factor test (1967) was conducted. As Schriesheim (1979) and 
Podsakoff et al. (1984, 1986) suggested, to determine the presence of common method 
variance, all respondent self-reported variables need to be entered into a factor analysis. 
If a principal components factor analysis with varimax rotation generates one single 
factor, or one general factor accounting for over 50% of the covariation, there is common 
method variance problem.  
 
The analysis of the sample revealed a four-factor structure with each accounting for less 
than 50% of the variance, with factor 1 accounting for only 28%. Thus, no general factor 
was apparent and the results indicated that common method variance was not a problem 
in this study. 
 
4.3.4 Model Assumptions  
A multivariate regression model written in terms of changes can be expressed in the 
following way (Greene, 2000): 
.ˆ...ˆˆˆ 2211 kk xxxy ∆++∆+∆=∆ βββ  
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The estimates kβββ ˆ and ... ,ˆ ,ˆ 21  have partial effect interpretations here; therefore, we can 
obtain the predicted changes in y given the changes in . and ... , , 21 kxxx We know that 
multiple regression models require a set of assumptions to be met --- the classical linear 
model (CLM) assumptions. According to Greene (2000), the following six assumptions 
compose the CLM assumptions for conducting a multiple regression: 
 
1) Linear in parameters. This requirement is reflected in the general 
model uxxxy kk +++++= ββββ ... 22110 , where   , ... , , , 210 kββββ  are unknown 
parameters which are linear. 
2) Random sampling. A random sample of n observations is picked out from the 
population model.  
3) Zero conditional mean. This says the error u has an expected value of zero give any 
values of the independent variables, i.e., . 0),...,,|( 21 =xxxuE k  
4) No perfect collinearity. In the sample, there should be no exact linear relationships 
among the independent variables, though exact non-linear relationship is fine. 
5) Homoskedasticity. This means that the variance in the error term u is the same for all 
combinations of outcomes of the explanatory variables, conditional on the 
explanatory variables, i.e., σ 221 ) , ... , ,|( =xxxuVar k . The failure of observing this 
assumption is the case of heteroskedasticity. 
6) Normality. This assumption requires the error term u to be independent of the 




DATA ANALYSIS AND RESEARCH FINDINGS 
 
This chapter presents analysis results including the descriptive statistics, one-way 
ANOVA, multivariate regression as well as the hierarchical regression findings.  
 
5.1 FACTOR ANALYSIS 
 
In the survey, there are nine items for measuring internal innovation climate of the 
organization. These items were submitted to a factor analysis with principal component 
extraction and varimax rotation. A two-factor solution resulted. From organizational 
behavior literature, we can interpret the individual intelligence and organizational 
intelligence (Glynn, 1996) as individual attitudes and organizational environment toward 
innovation. Factor 1 was therefore labeled individual attitudes (4 items) and factor 2 
organizational environment (3 items). Table 5.1 shows the result. The first factor is 
composed of employee openness to changes, supportive top/middle management towards 
innovation and tolerance of failure, while the latter represents several corporate 
environmental dimensions. The Cronbach alpha is 0.8186 and 0.7353 for the two items 
respectively, suggesting adequate reliability. In addition, these two factors explained 





TABLE 5.1  









Our employees are very open to changes and new ideas
Our top management is highly supportive of innovation
Our middle management constantly delivers innovative
proposals to the top
Our management tolerates failure and encourages our staff to
learn from mistakes
Our corporate performance measurement system closely
monitors our innovation performance
We encourage intrapreneurship among our employees




Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 3 iterations.a. 
 
*KMO measure of sampling adequacy: 0.803 
*Significance of Bartlett's test of sphericity: 0.000 
*Total explained variance: 68.02%. 
*Cronbach Alpha for Component 1 (Individual attitudes) = 0.8186 
*Cronbach Alpha for Component 2 (Organizational environment) = 0.7353 
 
5.2 DESCRIPTIVE STATISTICS 
 
The basic descriptive statistics gives out important statistical summary for the variables, 
including mean, standard deviation and correlation coefficients for all observations (Table 
5.2).  
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TABLE 5.2  
Descriptive Statistics and Correlation Matrix 
 
 Mean S.D. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 18. 19. 20. 21. 22. 23. 
1. SPORE .76 .43 1.000                       
2. AGE 2.55 .73 .263* 1.000                      
3. SIZE 3.73 1.81 -.100 .224* 1.000                     
4. EXPORT 76.24 28.93 .036 -.144 .169 1.000                    
5. ELECT .23 .42 -.007 .088 .407** .037 1.000                   
6. CHEM .30 .46 .079 -.011 .076 .034 -.362** 1.000                  
7. PREC .29 .46 .066 -.078 -.357** -.260* -.352** -.421** 1.000                 
8. TRANS .10 .31 .106 -.080 -.112 .186 -.188 -.225* -.219* 1.000                
9. PDTINT  26.87 25.58 .039 .069 .257* .115 .320** -.170 -.090 -.084 1.000               
10. PCSINT  35.72 32.93 .017 -.046 .182 .017 .230* -.208 -.068 .108 .480** 1.000              
11. PDTCOLL 2.55 .62 -.204 .026 .156 .083 .100 -.072 .077 -.014 .158 .002 1.000             
12. PCSCOLL 2.34 .69 -.272* -.039 .119 .135 .118 -.102 -.043 .092 .176 .027 .886** 1.000            
13. COLUNIV 2.30 1.23 .085 .101 .078 .147 .158 -.183 .006 .025 .151 -.001 .690** .623** 1.000           
14. COLMNC 4.29 .99 .071 -.029 .230* .148 .191 .117 -.104 -.082 .139 .039 .319** .389** .146 1.000          
15. COLCTM 3.25 1.08 -.171 .094 -.034 -.159 -.014 .058 .047 -.063 -.002 -.151 .509** .628** .177 .402** 1.000         
16. COLCPT 1.56 .97 -.389** -.188 .049 -.100 -.019 -.001 .178 -.100 .088 -.044 .570** .566** .148 .026 .307** 1.000        
17. COLPRE 7.16 4.24 -.143 .137 .254* .024 .320** -.105 -.125 -.160 .032 .097 .204 .222 .239* .265* .115 -.001 1.000       
18. COLNEAR 4.77 2.91 -.124 .142 .130 -.084 .262* -.149 -.078 -.120 .128 .177 .150 .188 .236* .341** .197 -.087 .657** 1.000      
19. HCINT 28.63 17.80 .401** .089 -.005 .152 .017 .106 -.100 .056 .043 -.017 -.028 .039 .206 .094 -.029 -.158 .099 .007 1.000     
20. INDATT 2.47 .86 .183 .080 -.150 -.012 -.208 .045 .007 .123 -.129 .057 -.031 -.070 .098 -.021 -.047 -.101 .022 .015 .133 1.000    
21.ORGEN 2.74 .82 .163 -.191 -.311* -.213 -.337** .088 .155 .048 -.116 .017 -.218 -.139 -.189 .049 -.041 -.066 -.194 -.076 .095 .553** 1.000   
22. JAPAN .38 .49 -.108 -.021 .079 -.070 -.095 .053 .127 -.192 -.038 .019 -.191 -.230 -.265* -.013 .026 .076 -.235* -.161 -.121 .217* .178 1.000  
23. EUROPE .23 .42 -.007 .218* -.153 -.077 -.042 .177 -.171 -.098 .180 .052 .052 -.003 .018 -.022 .089 -.048 -.041 .043 -051 -.105 -.024 -.434** 1.000
**. Correlation is significant at the .01 level (2-tailed).  *. Correlation is significant at the .05 level (2-tailed). 
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Size of the firm is measured through total fixed assets of the subsidiaries in 1999. Since 
we use subsidiaries in two countries, the original data about total fixed assets is not 
compatible for the currency units are different: one is Singapore dollar (SGD) while the 
other Ringgit Malaysia (RM). In order to solve this problem, I convert Ringgit Malaysia 
into Singapore dollars using the mid-1999 exchange rate information provided by 
Datastream (RM 1.00 = SGD 0.4475). The final figures for total assets are rounded up to 
the first digit after decimal for computational convenience.  
 
The two innovation climate variables abstracted from the factor analysis as mentioned 
above are included in table 5.2, with means of 2.47 and 2.74 respectively. Most firms in 
the sample are highly export-oriented, with 76.24% turnover distributed overseas on 
average. Industry-level comparison shows that the subsidiaries in precision and process 
engineering sector export significantly less than those from other industries. The 
European subsidiaries are found to have much more experience in the host countries than 
their US and Japanese counterparts. As can be imagined, Singapore-based MNC 
subsidiaries enjoy higher human capital intensity in our sample.  
 
It is also observed that firms in the sample typically collaborate more with their 
parent/associate company than with any other third parties, and generally their 
collaboration intensity with customers is much higher than with competitors. The 
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collaboration intensity for product innovation is positively correlated with that of process 
innovation, while these two are in turn both positively correlated with collaboration 
intensity with universities, other MNC business units, customers and competitors. As 
expected, the individual attitudes factor is positively correlated with organizational 
environment at 1% level since they jointly measure the internal innovation climate.  
 
Table 5.3 produces the cross-tabulation view explaining the composition of the sample. 
Out of the 86 firms, 65 are from Singapore and 21 from Malaysia. There are 19 European 
subsidiaries, representing 22.4% of the sample, while American and Japanese ones 
represent 38.8% of the total respectively. Subsidiaries from the chemical industry occupy 
the largest proportion of the sample, 30.6%. Precision and process engineering firms 
follow at 29.4%. Electronics subsidiaries account for 23.5% of the total and transport 
















Cross-tab Result of Industry Cluster Classification for Nationality of Subsidiaries 
Industry sectors * Nationality of subsidiaries Crosstabulation
6 10 4 20
30.0% 50.0% 20.0% 100.0%
18.2% 30.3% 21.1% 23.5%
7.1% 11.8% 4.7% 23.5%
11 6 9 26
42.3% 23.1% 34.6% 100.0%
33.3% 18.2% 47.4% 30.6%
12.9% 7.1% 10.6% 30.6%
12 10 3 25
48.0% 40.0% 12.0% 100.0%
36.4% 30.3% 15.8% 29.4%
14.1% 11.8% 3.5% 29.4%
1 7 1 9
11.1% 77.8% 11.1% 100.0%
3.0% 21.2% 5.3% 10.6%





33 33 19 85
38.8% 38.8% 22.4% 100.0%
100.0% 100.0% 100.0% 100.0%

















































5.3 ONE-WAY ANOVA 
 
One-way analysis of variance (One-way ANOVA) approach is employed to examine 
whether there is significant difference in innovation management behavior (Table 5.4), 
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human capital intensity, and internal innovation climate (Table 5.5, 5.6) between different 
nationalities.  
 
Table 5.4 provides the ANOVA test results for innovation management behavior 
measures. It suggests that the country-of-origin effect exists for subsidiaries in their 
propensity of collaborating with R&D institutions/universities and at pre-competition 
stages. These MNC subsidiaries, however, do not show significant difference in other 
aspects of innovation management behavior. 
 
  59
TABLE 5.4  
ANOVA Result of Innovation Management Behavior Measures 
1919.469 2 959.734 1.483 .233
53716.124 83 647.182
55635.593 85
435.819 2 217.910 .197 .821
90648.934 82 1105.475
91084.753 84
1.135 2 .567 1.473 .236
28.506 74 .385
29.641 76
2.039 2 1.020 2.199 .119
29.213 63 .464
31.253 65
11.635 2 5.818 4.114 .020
115.965 82 1.414
127.600 84
.088 2 .044 .044 .957
81.600 82 .995
81.688 84
1.292 2 .646 .552 .578
96.020 82 1.171
97.312 84
.484 2 .242 .252 .778
78.722 82 .960
79.206 84
118.000 2 59.000 3.489 .035
1352.964 80 16.912
1470.964 82
























































Squares df Mean Square F Sig.
 
 
Table 5.5.1 reports the ANOVA result for the explanatory variables between American, 
European and Japanese subsidiaries, while table 5.5.2 has the result for the comparison 
between Japanese and Non-Japanese subsidiaries. The results of both ANOVA analyses 
show no significant difference in subsidiary-level human capital intensity. Though 
internal innovation climate is not significant in table 5.5.1, however, it is significant 
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between Japanese and non-Japanese subsidiaries16 (Table 5.5.2) in that Japanese ones 
significantly score higher in individual attitudes toward innovation than the other 
subsidiaries, and thus are more resistant to innovation17. This suggests that nationality of 
subsidiaries has a significant effect on the internal innovation environment. 
 
TABLE 5.5.1  
ANOVA Result of Explanatory Variables: Japan vs. Europe vs. US 
693.783 2 346.891 1.097 .339
24970.24 79 316.079
25664.02 81
2.964 2 1.482 2.044 .136
59.463 82 .725
62.426 84

















Squares df Mean Square F Sig.
 
 
TABLE 5.5.2  
ANOVA Result of Explanatory Variables: Japan vs. Non-Japan 
374.989 1 374.989 1.186 .279
25289.03 80 316.113
25664.02 81
2.953 1 2.953 4.121 .046
59.474 83 .717
62.426 84





















                                                
16 By classifying subsidiaries into Japanese and non-Japanese (US and European), ANOVA analysis shows that 
individual attitudes differ significantly. It is found that, however, the ANOVA analysis result does not support there is a 
substantial difference between Japanese, European and American subsidiaries on internal innovation environment. 
17 In the survey, higher score of internal innovation environment means lower propensity to innovate (See Appendix 3). 
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5.4 MULTIPLE REGRESSION ANALYSIS 
 
Multiple regression analysis is performed to examine hypothesis 1a and 1b. It turns out 
that only subsidiary location significantly affects human capital intensity, but the Japan 
and Europe dummies are insignificant (Table 5.6). Hypothesis 1a predicts that subsidiary-
level human capital intensity differs significantly according to the nationality of MNC 
subsidiaries. This regression result, therefore, is in contradiction to hypothesis 1a.  
 
TABLE 5.6  
Multiple Regression Analysis Result on Human Capital Intensity * 
14.914 15.194 .982 .330
13.411 5.882 .295 2.280 .026
.755 3.489 .028 .216 .829
-.291 1.357 -.031 -.214 .831
.061 .075 .101 .809 .421
1.829 10.892 .046 .168 .867
5.244 10.648 .137 .492 .624
-.689 11.101 -.018 -.062 .951
-.370 12.646 -.006 -.029 .977
-5.622 4.841 -.154 -1.162 .250






















* Dependent Variable: Human Capital Intensity; 2R =.153 
 
The regression result revealed that the subsidiary nationality does not explain internal 
innovation climate when comparing subsidiaries with three national backgrounds (Table 
5.7.1, 5.8.1). However, by classifying subsidiaries into Japanese and non-Japanese ones 
(Table 5.7.2, 5.8.2), it turns out that the Japan dummy is significant in explaining 
subsidiary-level individual attitudes at 5% level (Table 5.7.2). Recalling that hypothesis 
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1b predicts a significant relationship between internal innovation climate of subsidiaries 
and the nationality of MNC subsidiaries, therefore hypothesis 1b is supported.  
 
TABLE 5.7.1 
Multiple Regression Analysis Result on Individual Attitudes  
Between US, Japanese, and European Subsidiaries * 
2.807 .707 3.969 .000
.390 .277 .181 1.405 .164
.058 .157 .048 .371 .712
-.066 .066 -.142 -1.000 .321
-.001 .004 -.030 -.246 .807
-.752 .490 -.379 -1.536 .129
-.446 .474 -.238 -.942 .350
-.646 .494 -.340 -1.308 .195
-.325 .572 -.113 -.568 .572
.359 .232 .203 1.549 .126


























Multiple Regression Analysis Result on Individual Attitudes  
Between Japanese and Non-Japanese Subsidiaries * 
2.502 .552 4.535 .000
.451 .244 .223 1.848 .069
.059 .137 .050 .431 .668
-.056 .059 -.118 -.939 .351
-.704 .462 -.349 -1.523 .132
-.463 .446 -.249 -1.039 .302
-.598 .442 -.318 -1.352 .180
-.142 .512 -.051 -.278 .782

























TABLE 5.8.1  
Multiple Regression Analysis Result on Organizational Environment  
Between US, Japanese, and European Subsidiaries * 
4.553 .613 7.426 .000
.698 .245 .332 2.848 .006
-.414 .135 -.358 -3.060 .003
-.039 .057 -.087 -.685 .495
-.007 .003 -.225 -2.041 .045
-1.146 .423 -.594 -2.710 .009
-.698 .408 -.389 -1.711 .092
-.814 .425 -.448 -1.917 .059
-.651 .492 -.238 -1.322 .191
.293 .202 .174 1.449 .152






















* Dependent Variable: Organizational Environment; 2R =.335 
 
 
TABLE 5.8.2  
Multiple Regression Analysis Result on Organizational Environment 
Between Japanese and Non-Japanese Subsidiaries* 
3.709 .498 7.455 .000
.599 .227 .306 2.645 .010
-.278 .125 -.249 -2.230 .029
-.077 .053 -.169 -1.441 .154
-.944 .421 -.483 -2.244 .028
-.479 .402 -.271 -1.193 .237
-.521 .399 -.291 -1.306 .196
-.524 .462 -.198 -1.134 .260




















* Dependent Variable: Organizational Environment; 2R =.270 
 
5.5 HIERARCHICAL MULTIPLE REGRESSION ANALYSIS 
 
Hierarchical multiple regression analysis was employed to test hypothesis 2a, 2b and 
hypothesis 3. As mentioned in the last chapter, doing regressions hierarchically allows 
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step-by-step control of putting in explanatory variables, which analyzes the significance 
level of each block of variables. To be specific, this study used a three-step hierarchical 
regression, where control variables were entered in the first step and nationality in the last. 
We put in nationality as the last block in order that the residual effect of nationality can 
be shown clearly after controlling for the first two blocks of variables. It is found that in 
terms of goodness-of-fit indicators, the hypothesized model accounted for up to 36 
percent of the variance in innovation management behavior.  
 
Hierarchical regressions were done separately for each dimension of the innovation 
management behavior, and we show the results in ten tables (Table 5.9.1 to 5.9.10, see 
appendix 2). Human capital intensity and individual attitudes turn out to be 
nonsignificant, while organizational environment and nationality dummies are 
significantly related to subsidiary-level innovation management behavior. Table 5.9 
summarizes the findings of the ten separate regressions, providing a grand picture of the 
effect for each block of variables.  
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TABLE 5.9 
Results of Hierarchical Regression Analysis for MNC Subsidiary Innovation Management Behavior (Summary) 
 
 
Note a. N=86. 
Note b. Two-tailed tests for all variables. 
     † p< .10 
     * p< .05 
   ** p< .01 
 *** p< .001 
  Model 1 Model 2 Model 3 
  SPORE AGE SIZE EXPORT ELECT CHEM PREC TRANS 2R  HCINT INDATT ORGEN 2R  JAPAN EUROPE 2R  
PDTINT   0.250†      .19    .21  .389** .29 
PCSINT   .311*  .588†   .578* .14    .16  .422*** .25 
PDTCOLL -.345*    .653* .627* .748*  .19    .20 -.286†  .27 
PCSCOLL -.556***    .862* .671† .680† .682* .26    .28 -.340*  .36 
COLUNIV         .12   -.315* .22 -.329*  .29 
COLMNC    .240† .776* .706* .583†  .18   .383* .26   .26 
COLCTM -.267†        .12    .13   .14 
COLCPT -.462***        .21    .22   .23 
COLPRE         .14    .18 -.365**  .27 
COLNEAR         .09    .11   .12 
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5.5.1 Human Capital Intensity 
Though human capital intensity is found to be positively related to some innovation 
behavior measures from the Pearson correlation result, it is not significant in predicting 
any of the innovation behavior measures at 5% level (Table 5.9). This is in contradiction 
to hypothesis 2a, which predicts that human capital intensity is positively related to the 
innovation management behavior of MNC subsidiaries. Hence hypothesis 2a is not 
supported.  
 
5.5.2 Internal Innovation Climate 
Internal climate for innovation is composed of individual attitudes and organizational 
environment. It is found that only organizational environment is significant in explaining 
two dimensions of the innovation behavior: collaboration intensity with universities and 
parent/associated company overseas (Table 5.9). It is shown that the more supportive the 
organizational environment is toward innovation, the more intensely the subsidiary will 
collaborate with universities and R&D institutions, while less with its parent company or 
other sister subsidiaries worldwide. Hypothesis 2b predicts that a supportive internal 
climate toward innovation is positively related to the innovation management behavior of 
MNC subsidiaries, and it is thus only partially supported.  
 
5.5.3 Subsidiary Nationality  
The hierarchical regression model shows that the subsidiary nationality is significantly 
related to quite a few dimensions of innovation management behavior. Japanese 
subsidiaries score significantly lower in process innovation collaboration intensity, 
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collaboration intensity with R&D institutes and universities as well as innovation 
collaboration at pre-competition stage at 5% level, and product collaboration intensity at 
10% level. European subsidiaries are found to have significantly higher product and 
process innovation intensity at 1% and 0.1% level respectively.  
 
However, the nationality dummy is not significant in discriminating collaboration 
intensity within MNC network, with customers and with competitors. Recalling that 
hypothesis 3 predicts a significant relationship between the nationality of MNC 
subsidiaries and subsidiary level innovation management behavior, therefore, this 
hypothesis (the principal hypothesis) is partially supported.  
 
5.5.4 Control Variables 
From table 5.9, we find that subsidiaries in Singapore have lower product and process 
innovation collaboration intensity regardless of nationality of ownership, and they 
collaborate less with competitors than those based in Penang. The results also show that 
firm age is not correlated with any dimension of innovation management behavior. 
 
Further, firm size is significantly affecting process innovation intensity at 5% level and 
product innovation intensity at 10% level. Therefore, larger subsidiaries tend to spend 
more in product and process innovation when compared with small ones. Export intensity 
of subsidiaries, regardless of their nationality, is positively related to collaboration 
intensity with their MNC network at 10% significance level.  
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Finally, industry sectors exhibit diverse influence upon innovation behavior of the sample. 
Compared with firms in the food, textile and jewelry industry, electronics firms 
collaborate more in product/process innovation and with their parent/associate company 
overseas at 5% significance level, and have higher process innovation intensity at 10% 
level. Chemical firms score higher in terms of collaboration efforts in product innovation 
and with their MNC network at 5% level, and in process innovation at 10% level. 
Subsidiaries in precision and process industry are significantly involved in product 
innovation collaboration at 5% level, and process collaboration and collaboration with 
their MNC network at 10% level. Transport engineering subsidiaries only significantly do 
more process innovation and collaborate more intensely on it than subsidiaries in other 
manufacturing sectors. 
 
5.6 SUMMARY OF RESULTS 
 
The following table (Table 5.10) is a summary of results arrived at in this chapter. Next 
chapter will elaborate on the analysis and implications. 
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TABLE 5.10  
Summary of Results on Examining Hypotheses 
 
Hypotheses Result 
Hypothesis 1a Subsidiary-level human capital intensity differs 
significantly according to the nationality of MNC 
subsidiaries. 
Not supported 
Hypothesis 1b Internal innovation climate of subsidiaries differs 
significantly according to the nationality of MNC 
subsidiaries. 
Supported 
Hypothesis 2a Human capital intensity is positively related to 
the innovation management behavior of MNC 
subsidiaries. 
Not supported 
Hypothesis 2b A supportive internal climate toward innovation 
is positively related to the innovation 
management behavior of MNC subsidiaries.  
Partially 
supported 
Hypothesis 3 The nationality of MNC subsidiaries will have a 






DISCUSSION AND IMPLICATIONS 
 
This chapter discusses the findings of this study. Some results here coincide with 
previous findings in the literature; some are contradictory, while new insights in 
innovation management study are contributed as well. The results give greater 
concreteness to the effects of human capital intensity, internal innovation climate and 
nationality on subsidiary-level innovation management. The limitations and implications 




6.1.1 The Effect of Human Capital Intensity 
The research findings show that human capital intensity is not significant in explaining 
different innovation management behavior between innovating subsidiaries with different 
national origins (Hypothesis 2a is not supported). Human capital intensity, as defined in 
this research, measures the percentage of university graduates and diploma holders. It 
could be that a threshold effect of human capital intensity may exist, which discriminates 
innovating versus non-innovating firms 18 , but not different innovation management 
behavior among innovators. Therefore, once the human capital intensity is beyond a 
critical point for an innovative subsidiary, the impact of human capital intensity will just 
                                                
18 A logistic regression using the survey data including innovating and non-innovating firms shows that human capital 
intensity has significant effect on distinguishing a firm is innovating or not.  
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vanish. This explanation is supported by the fact that innovating subsidiaries typically 
enjoys higher-level human capital intensity than non-innovators as the data indicated.  
 
Another plausible explanation is that the nullification of human capital effect is the result 
of frequent exchange of ideas and information with convenient modern communication 
and transportation system. Companies can now easily transfer documents through 
Internet, hold video conferences with foreign R&D engineers, and get feedback from the 
top management team in the parent company right away. Hence these overseas business 
units actually do not fully depend on their own personnel, but on the global resource 
within the MNC network. All these make it possible that human capital intensity of an 
individual business unit becomes less decisive on subsidiary-level innovation 
management.  
 
6.1.2 The Effect of Internal Innovation Climate 
 
The regression results suggest that while organizational environment toward innovation is 
a significant predictor of innovation management behavior, the individual attitudes factor 
is not. As mentioned in chapter 4, we know that the individual attitudes factor measured 
in this research evaluates personal attitudes of the whole employee population toward 
innovation19. This is not equal to the organizational environment we measured, which 
captures the probability of promoting innovative activities through organizational policies. 
                                                
19 In the survey, we only contacted one or two persons in the company. However, we did not ask the respondents to 
rank their own attitudes toward innovation; instead, the general attitude of the employees toward innovation was 
solicited based on their understanding. This is somewhat confusing and therefore deserves this clarification. The author 
is grateful to the examiners for suggesting this point. 
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Though these two items are positively correlated, they may exert different impacts on the 
innovation behavior. This is a surprising finding, however, given a positive relationship 
between individual attitudes and innovation behavior suggested by the social-
psychological literature (e.g., Hage and Dewar, 1973; Collinson, 2001). The effect of 
individual job satisfaction, job involvement and intrinsic motivation has been established 
to be strongly associated with the initiation and implementation of innovation (Pierce and 
Delbecq, 1977; Scott and Bruce, 1994). More recently, top management team values have 
also been shown to be associated with product innovations (Hegarty and Hoffman, 1990; 
Roberts, 1995a, b and 2001).  
 
It is less clear, however, why restrictive organizational environment is positively related 
to the collaboration intensity with the MNC network. The organizational environment 
variable accounts for a significant increase in 2R  (Change in 2R =.081, F=2.260, p<.10), 
indicating that organizational environment provided extra explanatory power for the 
variation in innovation behavior besides the control variables (Model 2, Table 5.9.6). The 
results also indicate that it is organizational environment instead of nationality that 
explains the difference in innovation collaboration intensity with other MNC business 
units. One explanation for the negative relationship between supportive organizational 
environment and collaboration intensity with the MNC network could be that the high 
level of internal organizational support offsets the need to seek support from other MNC 
business units.  
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The findings provide further evidence in that organizational environment is significantly 
related with innovation collaboration efforts with universities (Change in 2R =.070, 
F=2.945, p<.10). The more innovative the internal environment of a subsidiary is, the 
higher probability that the subsidiary will collaborate with the knowledge sources. The 
internal climate analysis here provides support for the argument by Cohen and Levinthal 
(1989, 1990) that a firm’s internal innovative capability is positively related to the ability 
and willingness of absorbing external knowledge. Supportive internal climate not only 
improves R&D performance that generates new information, but also enhances the firm’s 
ability to collaborate with other research institutions, assimilate and exploit existing 
information. Overall, the more supportive the internal climate is toward innovation, the 
higher absorptive capacity the subsidiary will enjoy.  
 
6.1.3 The Effect of Nationality 
The hierarchical regression results presented in the last chapter support the principal 
hypothesis. It is clearly revealed that nationality of foreign subsidiaries in Singapore and 
Malaysia significantly affect their innovation management behavior, though not 
uniformly, after controlling for subsidiary location, firm size and age, industry sectors, 
human capital intensity and internal innovation climate. On the other hand, it is shown 
that MNCs are becoming less Japanese, less American or less European, and more 
internationalized. The results are strongly suggestive of the existence of the convergence 
in nation-specific modes of innovation behavior, as well as the decline of the centralizing 
forces over innovative activities of MNC subsidiaries. Notwithstanding, there is still a 
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unique Japanese mode of subsidiary-level innovation management behavior as consistent 
with past research. 
 
First, subsidiary nationality may be a proxy for different motives of establishing these 
subsidiaries (reflected in their different roles) and motives of collaborating with external 
parties (reflected in the need to gain complementary assets). For example, as Gupta and 
Govindarajan (1991) suggested, MNC overseas subsidiaries may be grouped into four 
types by their roles: (1) global innovator (high outflow, low inflow); (2) integrated player 
(high outflow, high inflow); (3) implementor (low outflow, high inflow); and (4) local 
innovator (low outflow, low inflow). Supplementary to this grouping according to 
knowledge flow volume, foreign R&D units can also be market-oriented, production 
support, politically motivated or multi-motive ones (Hakanson and Nobel, 1993b).  
 
Subsidiaries also collaborate with the outside with different causes. According to Mowery 
et al. (1998), subsidiaries collaborate out of either technology-related or market-access 
reasons. Some overseas business units are established to develop products adapted to the 
local market; some provide regional technical support service while others are established 
or acquired for access to local talents or skills (Roberts, 2001). This key difference in 
motives for forming collaboration relationship will have substantial effect on the outcome 
of innovation collaboration.  
 
Results show that European subsidiaries in this sample are significantly more diversified 
product-wise and process-wise than the others, while there is no evidence of difference in 
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product and process innovation between Japanese subsidiaries and American ones (Table 
5.9). Overall, for product innovation intensity, the nationality variables account for a 
significant increase in 2R (Change in 2R =.085, F=3.678, p<.05), indicating that subsidiary 
nationality explained a significant amount of the variation in product innovation besides 
that explained by the control variables, human capital intensity, and internal innovation 
climate. The nationality variable also accounts significantly for process innovation 
intensity (Change in 2R =.096, F=3.851, p<.01). This finding suggests that Japanese 
subsidiaries in non-Japan Asia are improving their product/process innovation quality and 
even outperform their American counterparts. This is in line with the result that Bartlett 
and Ghoshal (1990) had through case studies of Matsushita, Philips and Ericsson. 
 
Further, subsidiary nationality is found to be significantly related with collaboration 
patterns in innovation. Regression results reveal that Japanese subsidiaries significantly 
collaborate less with universities and research institutions, and they generally collaborate 
less in both product and process innovation activities. The Japanese subsidiaries also 
spend less effort at pre-competition stages of innovation, including general information 
exchange, generation of new ideas and front-end development. To be specific, the Japan 
dummy accounted for a significant increase in 2R  for collaboration intensity in process 
innovation activities (Change in 2R =.088, F=2.977, p<.01), with universities (Change in 
2R =.070, F=2.945, p<.01) and at pre-competition stages (Change in 2R =.087, F=3.566, 
p<.01). For collaboration intensity in product innovation activities, Japan accounted for 
a .07 increase in 2R  at 10% significance level.  
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Quite a few large corporations worldwide continue to rely on other organizations for 
substantial innovation activities (Roberts, 2001). However, compared with others the 
chance is higher that Japanese MNCs still tend to centralize their R&D activities in their 
home country due to the peculiar Japanese mode of research environment and business 
practices (Odagiri and Yasuda, 1996; Granstrand, 1999). This paper details this 
observation in that Japanese subsidiaries are found to collaborate significantly less with 
external parties in either product or process innovation, and especially less so with 
universities or R&D institutions compared with American ones. It could be that either 
these Japanese subsidiaries in Asia have enough resources to innovate and therefore 
depend less on the outside; or they are less motivated to have joint R&D efforts with 
external parties, especially knowledge sources since their function is supporting local 
market manufacturing rather than gaining access to local technologies (Odagiri and 
Yasuda, 1996). Overall, American subsidiaries spend more efforts in technology 
outsourcing for product/process innovation activities while their Japanese counterparts do 
not. European subsidiaries appear to be in the middle. The findings support the R&D 
centralization argument of Japanese firms, confirming our expectation that the 
internationalization of R&D activities for Japanese corporations has not progressed fast 
due to low overseas innovation intensity compared to their American and European 
counterparts (Gerybadze and Reger, 1999; Wong, 2002).  
 
Though generally speaking industries have remained a strong role in collaborating with 
universities for a long time (Granstrand, 1999), it is just quite a new phenomenon for 
Japanese firms to do so compared with the long tradition of close industry-university 
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collaboration of American companies. The result here is also consistent with the findings 
of Kenney and Florida (1994) that decentralization of innovation activity is more a 
characteristics of both US and European MNCs rather than Japanese ones. The research 
findings, however, do not reveal difference in collaborating with the MNC 
headquarter/associate company across all subsidiaries, suggesting that US and European 
subsidiaries are now emphasizing collaboration with their MNC network more than ever. 
This finding suggests that of “the most ethnocentric Japanese MNCs” as Asakawa (2001) 
depicted are becoming less ethnocentric. Overall, the findings detail prior work by 
Granstrand (1999), Roberts (2001), and Wong (1998, 2002) in that Japanese companies 
are still the follower in overseas R&D investment game20, while European and North 
American firms are converging in the degree of R&D globalization and collaborate with 
their MNC network more closely than ever. 
 
No empirical support has been found in this study for the relationship between subsidiary 
nationality and collaboration intensity with customers and competitors. Neither the 
increase in 2R  and F change is significant (Table 5.9.7, 5.9.8). It could be that 
collaboration intensity with customers or competitors is related to the 
customer/competitor behavior in target markets rather than the subsidiary home 
nationality. This is supported by the finding that subsidiaries located in Singapore, 
regardless of nationality, significantly collaborate less with customers and competitors 
than those in Penang. The non-significant correlation between nationality and 
collaboration with customers/competitors is also a hint for this insignificant relationship. 
                                                
20 However, the nature of operation of each subsidiary will affect its innovation and R&D intensity. OBM, ODM, OEM 
ratio of the sample subsidiaries have been included in the model as proxies for nature of operation, but no significant 
changes have been found in the result 
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Besides, this research provides evidence that foreign subsidiaries located in Singapore, 
regardless of nationality of ownership, collaborate less in product/process innovation 
activities.  
 
Finally, the multivariate regression results suggest that Japanese subsidiaries are still less 
innovative than American subsidiaries at individual level (Table 5.7.2). However, 
Japanese subsidiaries are demonstrated to be on a par with their US and European 
counterparts in innovation collaboration intensity with other MNC business units, 
customers, competitors and at near-market stages, reflecting the catch-up mentality that 
prevailed in Japanese firms started to pay off. 
 
In summary, the subsidiary nationality can be a proxy for a complex array of factors, such 
as different national systems of innovation (Nelson, 1993), national culture (Hegarty and 
Hoffman, 1990; Hofstede, 1991), degree of internationalization (Kleinknecht and Reijnen, 
1992; Belderbos, 2001), autonomy and localization level (Putti, et al., 1992)21, and some 
unique organizational characteristics. These factors are the sources for the residual effect 
of subsidiary nationality of ownership. The research results show that in a dynamic 
economy, both denationalization and renationalization are contemporary trends for 
multinational companies (Grandstrand, 1999). The intensification of global sourcing 
activities will further lead to our observation that MNCs lose or weaken their nationality 
characteristics while adopting other national characteristics simultaneously. 
 
                                                
21  The subsidiary autonomy and localization level was shown to be correlated with nationality (Putti et al., 1992). 
However unfortunately we did not capture them in the survey. 
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6.1.4 The Effect of Industry Sectors, Firm Age and Firm Size 
Hierarchical regression results (table 5.9) show that industry sectors are significant in 
explaining quite a few dimensions of innovation management behavior of subsidiaries, 
including process innovation intensity, product/process innovation collaboration intensity 
and collaboration intensity with MNC network, but do not explain difference in 
collaborating with universities, customers, competitors, and at pre-competition and near-
market stages.  
 
Subsidiaries in chemical, precision and process industries score higher in product/process 
innovation collaboration with external parties than those in food or textile industry. This 
finding appeared to explain why more innovation collaborations between firms happen in 
high-tech industries, i.e., R&D intensive industries. Finally, electronics, chemical and 
precision subsidiaries are shown to exhibit more collaboration intensity with their MNC 
network, suggesting a stronger need for firms manufacturing food or textile to meet local 
tastes.  
 
Results further show that subsidiary size can significantly affect its innovation behavior 
in some ways. With more resources and in a better bargaining position to gain the support 
from their parent firms (Gates, 1986; Tsai, 2001), large firms turned out to perform 
significantly better in both product innovation (at 10% significance level) and process 
innovation (at 5% significance level) than smaller ones. However, organizational size 
seems not to be related with collaboration efforts with external parties, and neither does it 
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significantly affect collaboration intensity at both pre-competition and near-market stages 
of innovation process.  
 
This research did not show subsidiary age to be significant in explaining innovation 
management behavior and it deserved comment. Literature has suggested a positive 
relationship between foreign innovation capability and the international experience using 
years in the target market as a proxy for international experience (Hakanson and Nobel, 
1993b). In contrast, however, no such significant relationship was found in this study. It 
is possible that those subsidiaries with longer presence in the host country actually do not 
have more R&D experience than younger ones; therefore firm age does not explain 
diversified innovation behaviors.  
 
6.2 LIMITATIONS OF THIS RESEARCH 
 
The findings in this research are subject to a number of caveats. First, the main limitation 
of this research is its somewhat small sample size. Though the survey was administered 
to a huge number of manufacturing firms in Singapore and Malaysia, this effort was 
undermined due to our research setting with a large percentage of discarded 
questionnaires from local innovating firms in Singapore/Malaysia and subsidiaries from 
other parts of the world22. This substantially reduced the pool of available subjects, 
resulting with many regression results that are significant at 10% level rather than 5% 
level. 
 
                                                
22 The author owes this point to the examiners. 
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Another limitation is the use of only cross-sectional data. Since the innovation data and 
internal innovation climate were reported in the same period, this study did not capture 
the effect possible lags might have on innovation management behavior. Future studies 
using longitudinal data can extend and refine the current research of MNC innovation 
management in a full-scale manner. Moreover, with the constraint of using only a survey, 
only a limited number of the dimensions of innovation management behavior are 
represented in this research. Though this study covered as many measures as possible, the 
lack of a wide range of innovation behavior still reduced the sample’s diversity.  
 
Another layer of concern should be that the present study did not disaggregate subsidiary 
innovation activities by their roles, motives and methods of establishment as literature 
suggested (Hakanson and Nobel, 1993a, b). Besides, the present research did not control 
for headquarter level factors, and therefore limits the analysis on headquarter-subsidiary 
interactions. Since corporate level strategies are critical for the management and behavior 
of subsidiary level innovative activities, lack of analysis on this issue may cripple the 
explanatory power of this study.  
 
Finally, this study proposed a simple model exploring the relationship between 
nationality and innovation management behavior, but it did not answer how the 
differences in innovation management behavior may affect subsidiaries’ performance. 
Besides, as our real life experiences suggest, this model is not comprehensive considering 
numerous possible mediating or moderating variables. The empirical data covers only 
manufacturing firms; how other innovators such as research institutions differ in their 
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innovation behaviors needs to be examined to present a panoramic view of the university-




This research has significant implications for several parties. First, this study identified a 
number of factors that MNC managers should not only be aware of, in terms of 
innovation strategies, but also use as a basis for integrating the corporate-level strategic 
planning for dispersed business units. Besides, policy makers can learn to direct different 
collaboration patterns between foreign knowledge sources, industrial players and local 
firms. Moreover, this research provides further empirical evidence for the international 
innovation management literature.  
 
6.3.1 Managerial Implications 
It is clear that MNCs need to innovate continually, reducing production cost while 
achieving a greater variety of products. Overall this study has important implications for 
executives and front-line team leaders to enhance innovation management capabilities.  
 
The first message is that though subsidiaries in emerging countries have significant 
country-of-origin effects, no firm should adopt an “ostrich policy”, ignoring strategic 
movements competitors are making. So what is the “right” set of strategies? How can 
organizations establish strategic relationship with external parties to gain useful 
knowledge? The proved winning strategy is to benchmark others’ achievement and learn 
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from the gap in-between, reducing information asymmetry due to national differences. 
For instance, IBM may closely monitor strategic actions such as increased investment on 
LCD technology taken by its Japanese competitor Toshiba, while the consumer product 
conglomerate P&G may be learning every step its worldwide competitors such as Kao 
and Unilever take. Managers should be encouraged to leverage from their business 
environment such as customers, competitors, and upstream/downstream firms. This 
research initiated from the discussions above, and made progress from the previous 
literature in this perspective.  
 
The second concern is more straightforward. It is demonstrated that subsidiaries with 
different parent companies from various geographic origins may have different 
capabilities enhancing their absorptive capability to learn from their competitors. Besides 
the need to supervise critical factors that managers have in their power to enhance 
innovation performance, subsidiaries can establish diversified external linkages according 
to various strategic concerns on innovation. To Japanese MNC subsidiaries, the findings 
warn of a change in US and European subsidiary’s strategy in that the latter are 
leveraging hard from their global MNC network too. 
 
This study also contributes to our understanding with the underlying mechanism that 
MNCs with different national origins behave differently towards the management of 
innovation. For an MNC subsidiary, this study shows that human capital resource should 
not be viewed solely as the number of university degree holders, which has little impact 
on distinguishing innovating firms. As a result, there is a great need for managers to take 
  84
internal innovation climate into consideration. A supportive organizational environment is 
essential to promote innovation activities, such as increasing collaboration intensity with 
universities or research institutions. This is especially helpful for critical business units 
such as Center of Excellence. The more supportive their organizational climate is towards 
innovation, the better they become to transfer external knowledge to the internal business 
network through external linkages it established. Therefore, corporations with prevailing 
risk-averse internal innovation climate will not excel, while a kind of supportive 
environment toward innovation would be a huge plus in contrast to a restrictive one. 
 
6.3.2 Public Policy Implications 
Singapore’s success owes much more to its willingness to accept change than to its sound 
technological infrastructure. Government intervention and facilitation has been proved 
necessary to improve the domestic innovation environment for both local and MNC 
companies (Wong, 1995, 1998). As a small country but home for 4000+ MNC 
subsidiaries, Singapore needs to learn from other national innovation systems, and local 
firms are recommended to learn from successful innovation experience of MNC 
subsidiaries that exert momentous effect on the local economy.  
 
First, how the governmental policies affect foreign innovation activities and how to take 
advantage of them to benefit the host country economy/NIS should be of central concern 
for domestic policy makers. Looking into the history, the Japanese government’s 
consistent support for cooperative R&D activities with foreign MNCs or knowledge 
sources is indicative of its ambition to catch up with Western economies and this strategy 
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worked. Correspondingly, national policies should be directed to encourage innovation 
collaboration between domestic and foreign companies in Singapore and Malaysia.  
 
Further, understanding the capability of firms in different industry sectors to innovate and 
collaborate with the external parties, the Singapore government can correspondingly 
design effective tools to increase technical knowledge transfer from foreign subsidiaries 
to domestic firms and research institutes, strengthen cross-sector collaboration, and 
develop national system of innovation. In this way, Singapore’s status as an international 
technological hub may be consolidated and its international competitiveness increased. 
However, downside effects associated with active foreign R&D activities also need to be 
kept in mind. Inward R&D investment may hollow out the host country’s innovation 
capabilities, while close collaboration with foreign subsidiaries may eventually result in 
killing the creativity and competitiveness of local firms if any kind of monopolies comes 
into existence.  
 
The last area of policy concerns relates to the existing national culture toward innovation. 
Singapore’s electronics sector has been hit hard by the current economic recession, with 
competition from other emerging economies greatly challenging the whole industry. If 
the national culture is still highly uncertainty-reverse, the industries would not be able to 
get out of the low tide and therefore as Liao and Chew (2000) suggested, it is in interest 
of the whole society to create an innovative climate and maintain high human capital 
intensity in Singapore. 
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6.3.3 Research Implications 
This study contributes to the international business literature by explicitly incorporating 
subsidiary nationality, studying its residual effects in analyzing diversified subsidiary-
level innovation management behavior using the hierarchical multivariate regression 
analysis approach. The findings support the convergence perspective in management 
across countries (e.g., Ralston et al., 1997), while demonstrating the existence of nation-
specific mode of innovation management behavior by confirming the important role of 
underlying factors such national culture and national systems of innovation represented 
by subsidiary nationality. 
 
The present research sheds empirical light on innovation studies by decomposing 
innovation behavior of MNC subsidiaries in a new way, and studying different stages of 
innovation activities. This is a fresh approach beyond previous work, which typically 
employed mega-measurement of innovation behavior using headquarter-level conditions. 
This research also broadens the geographic scope of the innovation research by providing 
an empirical test in an Asian setting.  
 
Finally, besides providing insights into the comparative management stream on 
examining different innovation management practices, this study is a new test for 
resource-based view of firms by examining human capital intensity and internal 
innovation climate. The findings enrich the RBV theory by providing evidence of the 
positive relationship between internal innovation climate and MNC innovation 
performance. Whereas we will witness more convergence of nation-specific modes of 
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innovation management, there is always the need to study different innovation behaviors 
since a large set of nation-specific differences (e.g., the innovation environment) 





This chapter offers concluding remarks that seek to capture the central ideas in this study. 
As a starting point, main findings will be reiterated. Suggestions for future research will 
follow and finally contributions of this research are offered to round off this paper.  
 
7.1 MAIN FINDINGS 
 
This paper provides an empirical test for the effect of firm nationality, human capital 
intensity and internal innovation climate on innovation management behavior at the 
subsidiary level. The study sheds new empirical light on the innovation management 
issues at a micro level by testing the hypotheses in an Asian setting, using a questionnaire 
survey of 86 MNC subsidiaries, representing electronics, chemical, precision and process 
engineering, transport engineering and other industries including food, textile and jewelry. 
Besides, it is a response to the question “whether management science is international”.  
 
The findings of this study suggest that the impact of nationality on innovation behavior of 
subsidiaries is diversified. The nationality factor does explain differences in 
product/process innovation intensity, product/process innovation collaboration intensity, 
collaboration efforts with universities and at pre-competition stages. It is revealed that the 
combination of national culture, national innovation systems and other nation-specific 
factors may result in different innovation behaviors. Concurrently we also observe the 
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convergence of overseas innovation management strategies between the US, European 
and Japanese firms. The implications are consistent with the literature in global changes 
of innovation management (Gerybadze and Reger, 1999; Grandstrand et al., 1993; Van de 
Ven, 1986) and innovation collaboration strategies (Hagedoorn et al., 2000; Hamel et al., 
1989; Papanastassiou, 1999), while providing further evidence for innovation 
internationalization. 
 
Further, it is found that a set of firm-specific factors may also influence the extent of 
subsidiary-level innovation management. This study advanced international business 
research by identifying internal innovation climate to be helpful in reducing the gap in 
different innovation management behaviors. It is also found that the strength of the 
interdependence between intra-group firms is changing. Though organizational 
environment is found to significantly affect innovation collaboration intensity within the 
MNC network, Japanese subsidiaries are no longer relying upon their parent/associate 
company any more than other MNC subsidiaries. This reflects the centralizing forces on 
innovation for Japanese subsidiaries are declining (Pearce, 1999). Besides, all the 
innovating business units do not differ in their human capital intensity, suggesting a 
convergence in realizing the sweeping importance attached to the manpower factor on 
innovation by all subsidiaries with different national origins. 
 
Finally, this study extends the strategic management literature by examining innovation 
behavior of foreign subsidiaries in two newly industrialized Asian economies. Only with 
more comparative studies can we better understand diversified innovation patterns, and 
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why they are so, in order to facilitate managers, policy makers and the academia to take 
advantage of each kind of management practices. 
 
7.2 FUTURE RESEARCH  
 
The findings of this study open up avenues for studying the relationship between 
nationality and innovation management behavior, but it also left behind some important 
issues for future research.  
 
The first direction suggested for future extension is to include a larger sample with 
detailed classification of subsidiary nationality. The current sample of innovating 
subsidiaries is relatively small and therefore, examining a larger group of MNC 
subsidiaries may increase the significance level and correct potential biases. It is also 
encouraged that pharmaceutical firms be included since they have a different innovation 
pattern other than traditional industries. 
 
Second, the present study employs only cross-sectional data to study innovation behavior 
of subsidiaries. It would be interesting to extend this study by including longitudinal data 
to investigate how human capital intensity and internal innovation climate among 
subsidiaries evolve, and how this kind of evolution affects innovation behavior between 
subsidiaries from different home countries.  
 
Further academic research using the resource-based framework is also called upon to 
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study innovation behavior of multinational firms. The current research only studied 
common variables such as human capital intensity, but how do some other unique 
resources, tangible or intangible, affect the innovation behavior at the subsidiary level or 
at the corporate level? Will nationality still be significant in explaining different 
innovation behavior patterns after controlling for those unique resource variables that we 
may have not observed? The present study is only a beginning of such an effort. 
 
More research would be needed to deepen our understanding of the individual and joint 
effects of a subsidiary’s home country and host country national innovation systems on 
subsidiary-level innovation behavior. What roles can these R&D activities performed by 
foreign subsidiaries play for their host country NIS (in this paper Singapore and Malaysia) 
and for the national economy and even the global economy? To what extent do their 
nationalities capture the effect of national innovation systems? All these await further 
improvement on the model proposed in this study.  
 
It should also be of interest to future researchers to empirically investigate the differences 
and determinants of innovation behavior between MNC subsidiaries in service industries. 
Many studies, including this research, have been done on manufacturing firms, while few 
empirically grounded studies have been observed on examining service industries. The 
comparison between the residual effect of nationality on manufacturing and service 
industries is believed to yield rich findings.  
 
Finally, another area for future empirical work concerning subsidiary-level innovation 
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management research should the use of hybrid methodologies such as the combination of 
case study, questionnaire survey, and comprehensive national patent datasets. For 
example, combined use of survey results and patent counting will enhance empirical 
research on similar research purposes in terms of quantity and quality. 
 
7.3 CONCLUDING REMARKS 
 
MNCs around the world with heavy investment in global innovation activities have a 
tremendous impact on their home and host economies. Therefore, understanding 
differences and determinants behind diversified innovation management styles is 
important for innovation management managerially or academically. Those who are 
insensitive and unresponsive to the opportunities and threats will not win. This study is an 
empirical piece of work examining different innovation behavior patterns of innovating 
MNC subsidiaries, and it reveals the importance of studying subsidiary’s national 
background on its technological innovation behavior. Most previous research has dealt 
with firms in more industrialized countries, using many secondary sources from existing 
databases. This research contributed to this research effort by studying two less advanced 
economies in Asia with a questionnaire survey, providing new test-grounds for innovation 
management studies at the MNC subsidiary level. The research findings of this study 
support the notion that Japanese MNCs are improving their overseas innovation strategies 
and are trying to catch up with American firms, while western MNCs also leverage on 
some Japanese characteristics in innovation management. However, Japanese subsidiaries 
are still behind American firms in collaborating with universities and R&D institutes, at 
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process innovation and at pre-competition stages. European firms are the strongest in 
product and process innovation among all the subsidiaries, and do not show weakness in 
other innovation management dimensions.  
 
The contributions of this study are in that, (1) it isolates the nationality effect from other 
control variables which were established in the literature, and empirically examines how 
internal innovation climate and human capital intensity jointly affect innovation behavior, 
which has seldom been studied systematically in the literature; (2) this research adds 
empirical support to the study of inter-firm innovation collaboration patterns of overseas 
MNC subsidiaries by adopting multifaceted measures of innovation management rather 
than use a single-measured general variable; and (3) the use of Asian country setting for 
innovation studies enriches the international business literature. 
 
In a nutshell, this study investigates a set of innovation behavior of foreign manufacturing 
subsidiaries in Singapore and Penang, Malaysia. It proved the critical effects of 
nationality on innovation management at the subsidiary level, and found the relationship 
between human capital intensity, individual attitudes and organizational environment 
towards innovation in the subsidiaries. The findings further expand the current literature 
on strategic innovation management by providing us with better understanding of the 
innovation behavior of overseas MNC subsidiaries with home bases from the US, 
Western Europe and Japan using Asian setting, and hold great promise for managers, 
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APPENDIX 1 CLASSIFICATION OF INDUSTRY CLUSTERS  
(According to Singapore Standard Industrial Classification (SSIC) 2000) 
 
Cluster & SSIC code Description 
 
Chemical 
23 Manufacture of coke, refine petroleum products and nuclear fuel 
24 Manufacture of chemicals and chemical products 
251 Manufacture of rubber products (exclude 25193) 
252 Manufacture of plastic products (exclude 25214, 25215, 25216) 
26 Manufacture of non-metallic mineral products except products of 
petroleum and coals 




3305 Manufacture of electric lamps & lighting equipment 
309 Manufacture of other electrical equipment 
31 Manufacture of electronic products and components 
32301 Manufacture of fully electronic watches and clocks 
 
Precision & process engineering 
25193 Manufacture of industrial & mechanical rubber goods 
25214 Manufacture of plastic bolds, boxes and containers (except for 
household use) 
25215 Manufacture of plastic pipes and tubes 
25216 Manufacture of plastic precision engineering parts 
27 Manufacture of basic metals 
28 Manufacture of fabricated metal products except machinery and 
equipment 
29 Manufacture of machinery and equipment (exclude 29231, 29232) 
301 Manufacture of electrical motors and generators 
302 Manufacture of electricity distribution and control apparatus 
303 Manufacture of insulated wire and cable 
32 Manufacture of medical, precision and optical instruments, watches 
and clocks (exclude 32301) 
  
Transport engineering 
29231 Manufacture and repair of oil rigs 
29232 Manufacture and repair of other oilfield and gasfield machinery and 
equipment 
33 Manufacture of transport equipment 
  
Food, textile and others 
15 Manufacture of food products and beverages 
16 Manufacture of tobacco products 
17 Manufacture of textiles 




APPENDIX 2 DETAILED REGRESSION RESULTS FOR THE 
HIERARCHICAL REGRESSION  
 
 
TABLE 5.9.1 Results of Hierarchical Regression Analysis for  
Product Innovation Intensity 
 
Model 1 Model 2 Model 3 Variable B SE B β B SE B β B SE B β 
SPORE 5.134 8.523 .073 5.859 9.430 .084 3.698 9.156 .053
AGE 1.451 4.688 .037 2.310 5.064 .059 -2.955 5.234 -.076
SIZE 2.173 1.858 .158 1.977 1.892 .144 3.436 1.906 .250†
EXPORT .083 .112 .091 .110 .121 .120 .119 .117 .130
ELECT .843 16.659 .014 -.299 17.621 -.005 6.691 17.113 .113
CHEM -19.483 16.372 -.350 -19.764 16.933 -.355 -14.981 16.391 -.269
PREC -16.283 16.474 -.289 -16.822 17.038 -.298 -5.687 16.872 -.101
TRANS -18.459 18.057 -.222 -18.334 18.594 -.220 -4.083 18.665 -.049
HCINT   .0404 .176 .028 .091 .171 .063
INDATT   -5.114 4.523 -.164 -3.066 4.530 -.098
ORGEN   2.513 4.914 .081 1.843 4.728 .059
JAPAN   5.041 7.053 .095
EUROPE   24.371 9.154 .389**
2R   .191 .208  .293
  2R   .191 .017  .085






TABLE 5.9.2 Results of Hierarchical Regression Analysis for  
Process Innovation Intensity 
 
Model 1 Model 2 Model 3 Variable B SE B β B SE B β B SE B β 
SPORE .806 11.146 .009 -.645 12.367 -.007 -3.006 11.960 -.034 
AGE -4.675 6.159 -.095 -3.393 6.739 -.069 -10.965 7.014 -.223 
SIZE 3.236 2.471 .186 3.324 2.522 .191 5.408 2.561 .311*
EXPORT -.044 .147 -.038 -.013 .162 -.011 -.009 .156 -.007 
ELECT 29.013 21.812 .389 35.621 23.245 .478 43.879 22.445 .588† 
CHEM 10.352 21.523 .145 15.070 22.445 .211 19.794 21.584 .278
PREC 16.585 21.546 .233 20.934 22.373 .294 35.184 22.042 .494
TRANS 37.465 23.614 .357 41.433 24.395 .395† 60.586 24.381 .578*
HCINT   -.154 .231 -.084 -.070 .224 -.038 
INDATT   2.180 5.953 .055 4.835 5.984 .123
ORGEN   3.121 6.626 .078 1.526 6.367 .038
JAPAN   8.917 9.245 .132
EUROPE   33.367 12.066 .422***
2R   .141 .157  .253
2R   .141 .015  .096
F Change  1.339 .374  3.851*
 
 
TABLE 5.9.3 Results of Hierarchical Regression Analysis for  
Product Innovation Collaboration Intensity 
 
Model 1 Model 2 Model 3 Variable B SE B β B SE B β B SE B β 
SPORE -.592 .233 -.343* -.576 .256 -.334* -.595 .251 -.345*
AGE .194 .128 .208 .167 .136 .179 .137 .144 .147
SIZE .015 .051 .044 .012 .053 .035 .041 .055 .119
EXPORT .003 .003 .117 .002 .004 .091 .003 .004 .101
ELECT .972 .417 .711* .889 .443 .650* .893 .436 .653*
CHEM .841 .409 .624* .776 .426 .576† .845 .417 .627*
PREC 1.028 .409 .740* .970 .426 .698* 1.040 .426 .748*
TRANS .962 .468 .447* .900 .486 .418† .790 .500 .367
HCINT   .002 .004 .051 .001 .004 .027
INDATT   .037 .116 .050 .095 .117 .129
ORGEN   -.091 .132 -.118 -.077 .128 -.099 
JAPAN   -.368 .197 -.286† 
EUROPE   .029 .244 .020
2R   .187 .196  .266
2R   .187 .009  .070




TABLE 5.9.4 Results of Hierarchical Regression Analysis for  
Process Innovation Collaboration Intensity 
 
Model 1 Model 2 Model 3 Variable B SE B β B SE B β B SE B β 
SPORE -.783 .236 -.466** -.860 .271 -.512** -.934 .262 -.556***
AGE .072 .132 .074 .098 .153 .100 .044 .163 .045
SIZE .025 .056 .066 .027 .059 .072 .045 .060 .119
EXPORT .002 .003 .086 .002 .004 .095 .001 .004 .055
ELECT 1.250 .540 .860* 1.245 .602 .857* 1.252 .579 .862*
CHEM 1.001 .542 .656† .989 .580 .649† 1.023 .557 .671†
PREC 1.075 .543 .658† 1.114 .585 .682† 1.110 .567 .680†
TRANS 1.528 .584 .732* 1.508 .623 .722* 1.423 .612 .682*
HCINT   .005 .006 .126 .002 .006 .060
INDATT   -.028 .133 -.036 .059 .136 .078
ORGEN   .043 .163 .052 .036 .157 .044
JAPAN   -.488 .213 -.340*
EUROPE   -.028 .277 -.017
2R   .259 .275  .363
2R   .259 .016  .088
F Change  2.098† .329  2.977†
 
 
TABLE 5.9.5 Results of Hierarchical Regression Analysis for  
Innovation Collaboration Intensity with R&D institutions/universities 
 
Model 1 Model 2 Model 3 Variable B SE B β B SE B β B SE B β 
SPORE .209 .416 .064 .255 .440 .078 .165 .431 .051
AGE .213 .230 .117 .041 .236 .022 .095 .246 .053
SIZE .015 .091 .023 .016 .089 .024 .019 .090 .030
EXPORT .008 .005 .195 .003 .006 .078 .002 .006 .049
ELECT 1.133 .813 .412 .556 .820 .202 .514 .805 .187
CHEM .491 .799 .189 .058 .788 .022 .137 .771 .053
PREC .997 .804 .375 .583 .794 .219 .537 .794 .202
TRANS .999 .882 .259 .585 .865 .151 .261 .879 .067
HCINT   .015 .008 .224† .012 .008 .172
INDATT   .151 .210 .104 .245 .213 .169
ORGEN   -.491 .229 -.338* -.457 .223 -.315*
JAPAN    -.815 .336 -.329*
EUROPE    -.460 .433 -.158 
2R   .120 .216   .287
2R   .120 .097   .070





TABLE 5.9.6 Results of Hierarchical Regression Analysis for  
Innovation Collaboration Intensity with Parent/associate Company Overseas 
 
Model 1 Model 2 Model 3 Variable B SE B β B SE B β B SE B β 
SPORE .058 .316 .023 -.190 .336 -.074 -.193 .345 -.076
AGE -.168 .174 -.117 -.011 .180 -.008 -.021 .197 -.015
SIZE .055 .069 .107 .057 .068 .112 .060 .072 .118
EXPORT .005 .004 .139 .008 .004 .239† .008 .004 .240†
ELECT 1.295 .616 .600* 1.662 .626 .770* 1.675 .643 .776*
CHEM 1.209 .606 .594* 1.430 .601 .702* 1.438 .616 .706*
PREC .941 .610 .450 1.196 .606 .572† 1.217 .635 .582†
TRANS .597 .668 .197 .838 .660 .276 .868 .703 .286
HCINT   .002 .006 .041 .002 .007 .044
INDATT   -.161 .161 -.142 -.159 .170 -.140
ORGEN   .439 .175 .384* .437 .178 .383*
JAPAN    .020 .269 .010
EUROPE    .050 .347 .022
2R   .180 .261   .261
2R   .180 .081   .000
F Change  1.788† 2.260†   .011
 
 
TABLE 5.9.7 Results of Hierarchical Regression Analysis for  
Innovation Collaboration Intensity with Customers 
 
Model 1 Model 2 Model 3 Variable B SE B β B SE B β B SE B β 
SPORE -.657 .366 -.229† -.735 .408 -.257† -.766 .418 -.267†
AGE .309 .202 .193 .324 .219 .202 .275 .239 .172
SIZE -.080 .080 -.140 -.080 .082 -.140 -.064 .087 -.113
EXPORT -.005 .005 -.130 -.005 .005 -.131 -.005 .005 -.132
ELECT 1.154 .715 .477 1.115 .761 .461 1.182 .780 .489
CHEM 1.235 .702 .541† 1.188 .731 .521 1.243 .747 .545
PREC .892 .707 .381 .863 .736 .369 .970 .769 .414
TRANS .995 .775 .293 .964 .802 .284 1.085 .852 .319
HCINT   .006 .008 .096 .006 .008 .101
INDATT   -.050 .195 -.039 -.022 .206 -.017
ORGEN   .039 .212 .030 .034 .216 .027
JAPAN    -.011 .326 -.005
EUROPE    .213 .420 .083
2R   .121 .130   .135  
2R   .121 .009   .005  




TABLE 5.9.8 Results of Hierarchical Regression Analysis for  
Innovation Collaboration Intensity with Competitors 
 
Model 1 Model 2 Model 3 Variable B SE B β B SE B β B SE B β 
SPORE -1.060 .306 -.420*** -1.147 .340 -.455*** -1.165 .348 -.462***
AGE .089 .169 .063 .062 .182 .044 .054 .199 .039
SIZE .037 .067 .074 .045 .068 .089 .050 .073 .099
EXPORT -.002 .004 -.065 -.003 .004 -.101 -.003 .004 -.105
ELECT 1.015 .598 .477† 1.018 .633 .478 1.033 .650 .485
CHEM 1.024 .588 .510† .990 .608 .493 1.015 .622 .505
PREC 1.259 .592 .610* 1.250 .613 .606* 1.276 .641 .619†
TRANS .920 .649 .307 .882 .668 .295 .881 .710 .294
HCINT   .003 .006 .059 .003 .007 .053
INDATT   .167 .162 .149 .186 .172 .165
ORGEN   -.080 .177 -.071 -.078 .180 -.069
JAPAN    -.094 .271 -.049
EUROPE    .011 .350 .005
2R   .206 .223   .225
2R   .206 .016   .002
F Change  2.113* .436   .081
 
 
TABLE 5.9.9 Results of Hierarchical Regression Analysis for  
Innovation Collaboration Intensity at Pre-competition Stages 
 
Model 1 Model 2 Model 3 Variable B SE B β B SE B β B SE B β 
SPORE -.180 1.349 -.017 -1.025 1.472 -.096 -1.383 1.430 -.130 
AGE .658 .743 .110 .628 .790 .105 .768 .816 .129
SIZE .074 .295 .035 .108 .296 .051 .139 .299 .065
EXPORT .016 .018 .113 .011 .019 .075 .006 .018 .043
ELECT 2.757 2.633 .306 2.599 2.744 .289 2.526 2.668 .280
CHEM .230 2.588 .027 -.155 2.637 -.018 .195 2.555 .023
PREC .795 2.606 .091 .620 2.657 .071 .580 2.632 .066
TRANS -1.470 2.856 -.116 -1.787 2.896 -.141 -2.817 2.914 -.222 
HCINT   .045 .028 .203 .033 .027 .148
INDATT   .481 .704 .101 .856 .706 .180
ORGEN   -.117 .766 -.025 -.002 .738 .000
JAPAN   -2.961 1.114 -.365**
EUROPE   -1.414 1.437 -.148 
2R   .141 .184  .271
2R   .141 .043  .087





TABLE 5.9.10 Results of Hierarchical Regression Analysis for  
Innovation Collaboration Intensity at Near-market Stages 
 
Model 1 Model 2 Model 3 Variable B SE B β B SE B β B SE B β 
SPORE .162 .918 .023 -.105 1.017 -.015 -.226 1.038 -.032
AGE .495 .506 .126 .689 .546 .175 .643 .593 .163
SIZE -.039 .201 -.028 -.044 .205 -.031 -.013 .217 -.009
EXPORT .002 .012 .024 .006 .013 .069 .005 .013 .058
ELECT .546 1.793 .092 .821 1.896 .138 .909 1.937 .153
CHEM -1.136 1.762 -.202 -.972 1.822 -.173 -.815 1.855 -.145
PREC -.334 1.774 -.058 -.136 1.836 -.023 .022 1.911 .004
TRANS -1.391 1.944 -.166 -1.181 2.001 -.141 -1.207 2.116 -.144
HCINT   .008 .019 .054 .006 .020 .040
INDATT   -.388 .487 -.124 -.267 .513 -.085
ORGEN   .542 .529 .172 .559 .536 .177
JAPAN    -.631 .809 -.118
EUROPE    .036 1.043 .006
2R   .088 .108   .120
2R   .088 .020   .012
F Change  .788 .458   .399
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APPENDIX 3 A SURVEY FORM 
 
 
PENANG STATE INNOVATION SURVEY 
 
 
A. General Information 
 
1. Please indicate activities of your operation in 
Penang  
(√ where applicable): 
 
a) Manufacturing [     ] 
b) Regional HQ Operation [     ] 
c) R&D [     ] 
d) Procurement [     ] 
e) Sales/Marketing [     ] 
f) Customer Support [     ] 
 
2. Which type of product contributes most 
significantly to your enterprise's turnover? 
(One tick only, please!) 
 
a) Raw materials [     ] 
b) Intermediate 
goods/components 
[     ] 
c) Consumer goods [     ] 
d) Capital goods [     ] 
e) Systems solutions (capital 
goods incl. service) 
[     ] 
 





3. Please indicate your company’s ownership 
status: (Please √ one) 
 
a) Wholly foreign-owned company 
(Nationality of largest owner: 
________________________ ) 
[     ] 
b) 50% or less locally owned 
company 
(Nationality of largest owner: 
________________________ ) 
[     ] 
c) 50% to 70% locally owned [     ] 
d) More than 70% locally owned 
company 
[     ] 
 
e) Wholly locally owned company [     ] 
 
4. Does your company report to a parent company? 
 
[     ] No 
[     ] Yes, to regional HQ in 
_____________________________ 
[     ] Yes, to world HQ in 
_____________________________ 
 
5. Does your company have overseas manufacturing 
operations reporting to Penang? 
 
[     ] No [     ] Yes 
 
If yes, please indicate the number of those operations: 
___________________________________ 
 








7. Do you know of any start-up company by ex-employees 
of your firm in Penang in the last 3 years ? 
 
No  [     ]    Yes  [     ], how many? ______ 
 
 
8. Please indicate your sales figures for the 
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9. Total fixed assets of your company:  
[Fixed assets includes land, buildings and civil 
works, leasehold improvements, equipment and 
machinery (including installation costs)] 
 
a) Below RM10 million [     ] 
b) RM10 – RM25 million [     ] 
c) RM25.1 – RM100 million [     ] 
d) RM100.1 – RM200 million [     ] 
e) RM200.1 m – RM 1 billion [     ] 
f) above RM1 billion [     ] 
 
10. Total employment (full-time equivalent) at the 
end of... 
 
1996  1999  
 
        Over the next three years, employment is 
expected to 
 
a) increase [     ] 
b) remain unchanged [     ] 
c) decrease [     ] 
 
11. Expenditure on training as % of payroll  
      _______________  % 
 
12. Please indicate your company’s employment 
structure as of June 1999: 
 
a) University graduates ____ % 
b) Diploma holders ____ % 
c) Certificate holders ____ % 
d) Secondary school (incl. 
A-levels) 
____ % 
e) Primary school ____ % 
 Total Employees  100  % 
 
13. What is the skill level of your production 
workers? (total workers = 100%) 
 
a) skilled ____ % 
b) unskilled ____ % 
 
14. How was your turnover during the last business year 
distributed over the following regions ? 
 
a) Penang ______ % 
b) Rest of Malaysia ______ % 
c) Singapore ______ % 
d) Other ASEAN ______ % 
e) Other Asia ______ % 
f) Europe ______ % 
g) Other: ___________ ______ % 
     100    % 
15. Please indicate the approximate % of your 
company’s sales according to the following 
categories: 
 
a) Products manufactured by your 
company according to design 
specifications provided by parent 
company or associate in the 
corporate group (“manufacturing 
arm of parent company”) 
 
___ % 
b) Products manufactured by your 
company according to design 
specifications provided by external 
buyers (“original equipment 
manufacturing” or OEM) 
 
___ % 
c) Products developed and designed 
by your company according to 
performance requirements of buyers 




d) Products developed and designed by 
your company and sold under your 
own brand (“original brand 
manufacturing” or OBM) 
 
___ % 





  100% 
 
16. How important are the following characteristics 
for the sales success of your products? 
 
  Little                    Most 
Influence        Decisive 
a) Price 1 2 3 4 5 
b) Quality 1 2 3 4 5 
c) On time fulfillment 1 2 3 4 5 
d) Customer service 1 2 3 4 5 
e) Flexibility upon 
customer request 
1 2 3 4 5 
f) Novelty of products 1 2 3 4 5 
g) Large Production 
Capacity 
1 2 3 4 5 
h) Short delivery time 1 2 3 4 5 
i) Environmental 
acceptability 
1 2 3 4 5 
 
17. Has your enterprise qualified for the following 
certifications? (√ where applicable) 
 
a) ISO9001 [     ] 
b) ISO9002 [     ] 
c) ISO14000 [     ] 
d) Other: ____________ [     ] 
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B. Innovation Activities 
 




Either substantial improvement of a current 
product (e.g. components used, or 
performance/quality levels, product image or 
design), 
Or development and manufacture of a product 
which is new to the business. 
 
Process innovation: 
Substantially improved or new production process 
through the introduction of new process equipment 
or re-engineering of operational process. 
 
1. Over the last 3 years, has your enterprise 
introduced into the market any product 
innovation ? 
 
Yes  [     ] No  [     ] 
 
2. Over the last 3 years, has your enterprise 
adopted any process innovation ? 
 
Yes  [     ] No  [     ] 
 
*  If you answered “No”  to Q1 & Q2, 
please go to Section E. 
 
3. Please indicate the approximate % of your 
total annual sales that consist of 
new/improved products introduced over 
the last 3 years: 
 
a) Less than 10% [     ] 
b) 10% - 24% [     ] 
c) 25% - 49% [     ] 
d) 50% - 74% [     ] 
e) 75% and above [     ] 
 
4. Please indicate the approximate % of your 
production volume using new/improved 
processes introduced over the last 3 years:  
 
a) Less than 10% [     ] 
b) 10% - 24% [     ] 
c) 25% - 49% [     ] 
d) 50% - 74% [     ] 
e) 75% and above [     ] 
 
5. Please indicate if your enterprise has been 
engaged in the following innovation activities 
in Penang during the last year: 
 
  Yes No 
a) R&D [    ] [    ] 
b) Acquisition of R&D 
services 
[    ] [    ] 
c) Acquisition of machinery, 
equipment & software 
linked to product & 
process innovation 
[    ] [    ] 
d) Licensing of external 
technology linked to 
product & process 
innovation 
[    ] [    ] 
e) Industrial design, market 
research & marketing 
expenses for product 
innovation 
[    ] [    ] 
f) Training directly linked to 
technological innovations 
[    ] [    ] 
 
6. What is your estimated total expenditure for 
the above as a % of total sales ? 
 
a) Less than 2% [     ] 
b) 2% - 4.9% [     ] 
c) 5% - 9.9% [     ] 
d) 10% - 19.9% [     ] 
e) 20% - 39.9% [     ] 
f) 40% and above [     ] 
 
7. If your enterprise has R&D operations in 
Penang, please indicate your R&D spending 
as a % of sales: 
 
a) Less than 1% [     ] 
b) 1% - 2.9% [     ] 
c) 3% - 4.9% [     ] 
d) 5% - 9.9% [     ] 
e) 10% - 19.9% [     ] 
f) 20% and above [     ] 
 
and the number of employees engaged in 
R&D activities in Penang ___________ 
 





8. Please indicate the number of patents 
applied and obtained by your company in 
Penang over the last 3 years: 
 
  Malaysia Other Countries 
a) Number applied ________ ________ 
b) Number approved ________ ________ 
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9. How long is the average period from 
innovation idea to full implementation ? 
 
a) Less than 3 months [     ] 
b) 3 – 6 months [     ] 
c) 7 – 12 months [     ] 
d) 1 – 2 years [     ] 
e) 2 – 3 years [     ] 
f) More than 3 years [     ] 
 
10. What is the estimated average payback 
period for your innovation projects? 
 
a) Less than 6 months [     ] 
b) 7 – 12 months [     ] 
c) 1 – 2 years [     ] 
d) 2 – 3 years [     ] 
e) More than 3 years [     ] 
 
11. Did you receive any government assistance 
/ support for innovation activities over the 
last 3 years? 
 
Yes [     ] No [     ] 
 
12. Did your enterprise receive venture capital 
or business angel investment over the last 3 
years ?  
  
Yes [     ] No [     ] 
13. What % of your new products introduced 
over the last 3 years were successful 
commercially ? 
 
a) Below 25% [     ] 
b) 25% - 49% [     ] 
c) 50% - 74% [     ] 
d) 75% and above [     ] 
 
 
14. What % of your innovation projects over the 
last 3 years were completed on or earlier 
than scheduled ? 
 
a) Below 25% [     ] 
b) 25% - 49% [     ] 
c) 50% - 74% [     ] 
d) 75% and above [     ] 
 
15. What % of your innovation projects over the 
last 3 years were implemented within the 
original budget ? 
 
a) Below 25% [     ] 
b) 25% - 49% [     ] 
c) 50% - 74% [     ] 
d) 75% and above [     ] 
 
16. Please indicate the degree of importance of the following as objectives for undertaking innovation 
projects in the last 3 years 
 
  Not 
Relevant 
Not  Very 
Important Important 
a) Replace products being phased out 0  1 2 3 4 5 
b) Improved product quality 0  1 2 3 4 5 
c) Extend product range 0  1 2 3 4 5 
d) Open up new markets or increase  market 
share 
0  1 2 3 4 5 
e) Fulfill regulations & standards 0  1 2 3 4 5 
f) Improve cycle time 0  1 2 3 4 5 
g) Improve production flexibility 0  1 2 3 4 5 
h) Reduce production cost 0  1 2 3 4 5 
i) Reduce material consumption / improve 
yield 
0  1 2 3 4 5 
j) Reduce energy consumption 0  1 2 3 4 5 
k) Reduce environment effects 0  1 2 3 4 5 
l) Improve work conditions for employees 0  1 2 3 4 5 
m) Others (Please elaborate: 
__________________________________) 
0  1 2 3 4 5 
 
17. Did you encounter any serious problems in your innovation project over the last 3 years ? 
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If yes, please indicate if this has resulted in the project (s) 
 
  Yes No 
a) Not even started [     ] [     ] 
b) Seriously delayed [     ] [     ] 
c) Terminated [     ] [     ] 
 
If you answer yes for at least one of the above, please circle the relevant factors below. 
 
  Not Significant                                   Significant 
factor                                                       factor 
a) Perceived risks too high 1 2 3 4 5 
b) Perceived cost too high 1 2 3 4 5 
c) Lack of access to financing  1 2 3 4 5 
d) Internal resistance to innovate 1 2 3 4 5 
e) Organizational rigidities 1 2 3 4 5 
f) Lack of qualified personnel 1 2 3 4 5 
g) Lack of information on technology 1 2 3 4 5 
h) Excessive government regulations 1 2 3 4 5 
i) Lack of information on markets 1 2 3 4 5 
j) Lack of customer interests in innovation 1 2 3 4 5 
k) Others (Please elaborate: _______________________________) 1 2 3 4 5 
 
 
C. Internal Environment for Innovation 
 
1. Please characterize your internal environment for innovation in your organization. 
 
  I agree                       I disagree Strongly               strongly 
a) Our employees are very open to changes and new ideas 1 2 3 4 5 
b) Our compensation system is oriented towards rewarding employees for being  innovative  1 2 3 4 5 
c) Our top management is highly supportive of innovation   1 2 3 4 5 
d) Our middle management constantly delivers innovative proposals to the top  1 2 3 4 5 
e) Our corporate performance measurement system closely monitors our innovation performance 1 2 3 4 5 
f) We encourage intrapreneurship among our employees  1 2 3 4 5 
g) Our management strongly advocates the use of IT in innovating our business processes 1 2 3 4 5 
h) We have in place a good process for managing innovation projects 1 2 3 4 5 
i) Our management tolerates failure and encourages our staff to learn from mistakes 1 2 3 4 5 
 
2. Has your company implemented an employee stock option / share ownership program? 
  
 No [     ]       Yes  [     ]   If yes,  (a) for selected personnel only [     ] 




D.  External Co-operation in Innovation 
 
1. Where did you acquire information for innovation during the last three years? 
 (please, one tick in each row) 
 
  not used not important very important
a) Sources within the enterprise 0 1 2 3 4 
b) Parent/associate companies 0 1 2 3 4 
c) Clients 0 1 2 3 4 
d) Locally-owned suppliers 0 1 2 3 4 
e) Foreign-owned suppliers 0 1 2 3 4 
f) Universities or other higher education institutes 0 1 2 3 4 
g) Government or private non-profit research institutes 0 1 2 3 4 
h) Business Service Providers  (mgmt consultants, mkt research) 0 1 2 3 4 
i) Technical service providers 0 1 2 3 4 
j) Competitors 0 1 2 3 4 
k) Patent disclosures 0 1 2 3 4 
l) Fairs and exhibitions 0 1 2 3 4 
m) Professional conferences & meetings 0 1 2 3 4 
n) Specialist literature (journals, monographs etc.) 0 1 2 3 4 
o) Internet 0 1 2 3 4 
 
2. How intensely do you cooperate with any of the following external parties in your innovation activities? 
 
  Product Innovation Process Innovation 
  not at all intense not at all intense 
a) Customers, buyers 1 2 3 4 5 1 2 3 4 5 
b) Locally-owned suppliers 1 2 3 4 5 1 2 3 4 5 
c) Foreign-owned suppliers 1 2 3 4 5 1 2 3 4 5 
d) Parent/associate company overseas 1 2 3 4 5 1 2 3 4 5 
e) R&D institutes/ universities 1 2 3 4 5 1 2 3 4 5 
f) Business Service Providers  (management consultants, market research, etc.)  1 2 3 4 5 1 2 3 4 5 
g) Technical Service Providers (engineering consultants, IT svc, etc.) 1 2 3 4 5 1 2 3 4 5 
h) Competitors 1 2 3 4 5 1 2 3 4 5 
i) Other firms 1 2 3 4 5 1 2 3 4 5 
 
3. Please indicate where your innovation collaboration partners are located regionally  
(Please √ only locations that are applicable, i.e. only those who collaborate on innovation with you)   
 









Europe Rest of 
World 
a) Customers, buyers         
b) Locally-owned suppliers         
c) Foreign-owned suppliers         
d) Parent/associate company         
e) R&D institutes/ universities         
f) Business Service Providers  
(mgmt consultants, market research, etc.)  
        
g) Technical Service Providers (e.g. 
engineering consultants, IT services) 
        
h) Competitors         





4. Please indicate which of the following collaboration partners are important for the following phases of 


















a) Customers/buyers       
b) Locally-owned suppliers       
c) Foreign-owned suppliers       
c) Parent/associate co. overseas 
      
d) R&D institutes/ universities       
e) Business services providers       
f) Technical service providers       
g) Competitors       
h) Others       
 
5. What reasons were central to your co-operation with other partners ? 
 
  Not Important Very Important 
a) Share / reduce risk & cost 1 2 3 4 5 
b) Entering new technology fields 1 2 3 4 5 
c) Know-how  transfer 1 2 3 4 5 
d) Faster time to market 1 2 3 4 5 
e) Pool Financial resources 1 2 3 4 5 
f) Establish long term strategic partnership 1 2 3 4 5 
g) Others (Please elaborate: _________________________________________) 1 2 3 4 5 
 
6. In which form and how frequently do you cultivate contacts to your most important co-operation partner? (One 
tick per line, please!) 
 
  daily weekly monthly seldom never 
a) Contact by letter [     ] [     ] [     ] [     ] [     ] 
b) Email/Internet [     ] [     ] [     ] [     ] [     ] 
c) Contact by phone [     ] [     ] [     ] [     ] [     ] 
d) Conferences [     ] [     ] [     ] [     ] [     ] 
e) Visits [     ] [     ] [     ] [     ] [     ] 
f) Business lunches [     ] [     ] [     ] [     ] [     ] 
g) Common business trips [     ] [     ] [     ] [     ] [     ] 
h) Video-conferencing [     ] [     ] [     ] [     ] [     ] 
i) Private contacts [     ] [     ] [     ] [     ] [     ] 
 
7. What problems, if any, did your enterprise have in collaborating with other external parties in innovation? 
 
  Not Serious Very Serious
a) Problem with project management 1 2 3 4 5 
b) Budgeted cost overrun 1 2 3 4 5 
c) Unintentional knowledge leakage 1 2 3 4 5 
d) Coordination difficulty 1 2 3 4 5 
e) Different capability 1 2 3 4 5 
f) Confidential relation/secrecy 1 2 3 4 5 
g) Intellectual property rights negotiation problems 1 2 3 4 5 
h) Loss of independence 1 2 3 4 5 
i) Inability to keep to original schedule  1 2 3 4 5 






E. Innovation Environment of Penang 
 
1. How do you assess the current business environment in Penang for innovation activities? 
 
  Poor Good 
a) Availability of government incentives for innovation 1 2 3 4 5 
 
bi) 
Availability of suitable manpower 
- in scientific-technical sector  1 2 3 4 5 
bii) - in business sector 1 2 3 4 5 
c) Technological sophistication of local suppliers 1 2 3 4 5 
d) Consultancy support services 1 2 3 4 5 
e) Local university for technical support and R&D collaboration 1 2 3 4 5 
f) R&D institutions for technical support and R&D collaboration  1 2 3 4 5 
g) Availability of other technical supporting services  1 2 3 4 5 
h) Tolerance for failure (e.g. please elaborate: _________________________________________) 1 2 3 4 5 
i) Attitude of people towards innovation 1 2 3 4 5 
j) Openness of customers to innovation 1 2 3 4 5 
k) Openness of suppliers to innovation 1 2 3 4 5 
l) Openness of government departments & regulatory authorities to innovation 1 2 3 4 5 
m) Intellectual property protection  1 2 3 4 5 
n) Quality of telecoms. & IT services for enabling innovation 1 2 3 4 5 
o) Availability of finance for innovation (e.g. venture capital) 1 2 3 4 5 
p) Listing requirements on KL stock exchange 1 2 3 4 5 
q) Others (Please elaborate: ____________________________________________) 1 2 3 4 5 
 




In order for us to send you a free copy of the Research Report, we kindly require you to furnish us with the following details in order for 
us to contact you.   A self-addressed stamped envelope has been enclosed for your convenience.  Alternatively, you can also fax your completed 
survey form to (604) 226-7042. If you have any queries regarding the survey form, do not hesitate to phone Ms. Tasha Merican or Mr. Terence Too 
from the Socio-Economic Research Institute at (604) 228 3306 or email seripg@tm.net.my. 
 
Name : ________________________________ Tel : _____________________ Fax : __________________________________ 
Designation:__________________________________________________________ Email : ____________________________ 
Name of Company: _______________________________________________________________________________________ 
 
